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ABSTRACT
ASSOCIATIONS BETWEEN EMOTION REGULATION FLEXIBILITY,
EXECUTIVE FUNCTIONING, AND BORDERLINE PERSONALITY DISORDER
FEATURES
FEBRUARY 2020
MARYKATE T. OAKLEY, A.B., PRINCETON UNIVERSITY
M.A., COLUMBIA UNIVERSITY TEACHERS COLLEGE
M.S., UNIVERSITY OF MASSACHUSETTS AMHERST
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Katherine Dixon-Gordon
A substantial body of research has examined emotion regulation (ER) deficits in
connection with borderline personality disorder (BPD) based on individuals’ use of
specific ER strategies. However, studies historically have focused on the putative
adaptability or maladaptability of individual strategies without adequate focus on the fit
between specific strategies and context. Thus, ER flexibility as an index of the ability to
vary the use of multiple ER strategies based on changing environmental demands and
goals may allow for such an approach. Yet, to date, there remains uncertainty about how
to best operationalize ER flexibility, and little research has examined this construct in
relation to BPD. Further, the requisite processes presumed to be involved in ER
flexibility appear to involve higher level cognitive skills. Therefore, the present study
sought to develop models of ER flexibility to examine the proposed associations between
(a) higher BPD traits and decreased ER flexibility, (b) greater ER flexibility and better
executive functioning, and to (c) examine the potential mediating role of executive
functioning between ER flexibility and BPD traits. Participants (N = 250) in the present
study were recruited via the Mturk platform and completed a novel behavioral paradigm
and 2 weeks of daily diary measures of emotion, ER, and executive functioning. Findings
vii

corroborate existing work showing that greater BPD traits are associated with more
executive dysfunction and add to the field of ER flexibility by illuminating how
differences in the ways in which ER flexibility is conceptualized and measured can affect
associations between dispositional traits, such as BPD, and ER strategy use. Theoretical
and clinical implications are also discussed.
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CHAPTER 1
INTRODUCTION
Borderline personality disorder (BPD) is a serious mental illness characterized by
intense emotional experiences, stormy interpersonal relationships, frantic efforts to avoid
real or perceived abandonment, and recurrent impulsive, self-destructive behaviors
(American Psychiatric Association, 2013). BPD is associated with substantial functional
impairment and mortality (Black, Blum, Pfohl, & Hale, 2004; Skodol, Gunderson, Pfohl,
Widiger, Livesley, & Siever, 2002). In fact, it has been suggested that up to 1% of
individuals with BPD die by suicide each year (Pompili, Girardi, Ruberto, & Tatarelli,
2005). Prevalence rates for BPD in the general population have been estimated as high as
nearly 6% (Grant et al., 2008), with markedly higher rates in clinical and medical settings
(Skodol et al., 2002). Consequently, BPD is a significant health problem that takes a toll
on the individual, the medical system, and society (Grant et al., 2008)
Emotion regulation (ER) difficulties are a hallmark feature of BPD (Rosenthal et
al., 2008). Broadly, ER refers to the processes by which individuals modulate their
emotions in response to environmental demands and personal goals (Gross, 1998; Gross,
Sheppes, & Urry, 2011). To date, however, most research on ER deficits in BPD has
focused on retrospective, self-report measures of habitual ER strategies (e.g., Scherer, et
al., 2013) or the efficacy of ER strategy use based on outcomes in experimentally-based
designs that fail to consider individual and contextual variables (Schulze et al., 2011). In
recent years, a growing literature has underscored the need for a more nuanced,
contextualized understanding of ER (Aldao, 2013; Tull & Aldao, 2015).
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As a result, ER flexibility has emerged as a construct worthy of empirical
consideration (Aldao, 2013; Tull & Aldao, 2015). ER flexibility has been conceptualized
as the covariation between ER variability and changes in the environment, including
external events, goals, and emotional appraisals of such events (Aldao, Sheppes, &
Gross, 2015). The concept of ER flexibility has extended research examining ER
variability, or variation in the use of multiple ER strategies across environments (e.g.,
Aldao & Nolen-Hoeksema, 2012; Aldao, et al., 2015; Sheppes, et al., 2014). However,
despite growing research on ER flexibility (e.g., Bonanno & Burton, 2014; Kashdan &
Rottenberg, 2010) there is a gap in existing literature with respect to examining ER
flexibility among samples with BPD.
Additionally, given that executive function (EF) has been conceptualized in the
literature as a gatekeeper for emotion regulation (Gross & Thompson, 2007; Snyder,
Miyake, & Hankin, 2015), it is possible that the capacity for ER flexibility is associated
with higher-level cognitive functions. EF broadly refers to the control mechanisms that
regulate the dynamics of cognition (Miyake et al., 2000). Yet, to date, associations
between ER flexibility and EF have not been examined. Such a relation could have
important and unique diagnostic and treatment implications for individuals with BPD, in
light of existing research suggesting that these individuals demonstrate a range of EF
deficits (e.g., LeGris, Links, van Reekum, Tannock, & Toplak, 2012; Williams et al.,
2015).

1.1 Emotion Regulation
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Despite variation in how ER has been defined in the literature, there is a
consensus that ER encompasses the processes by which individuals modulate their
emotions in response to environmental demands and personal goals (Gross, 1998; Gross,
et al., 2011; Thompson, 1994). In fact, Gross (2015) has posited that the defining feature
of ER is “the activation of a goal to influence the emotion trajectory” (p. 5). Thus, the
goal of ER is often not solely to change emotions, but also to influence the behavior in
the context of these emotions, thereby using functional strategies to optimize adaptive,
goal-consistent responses to the environment (Aldao, 2013; Thompson, 1994).
One prominent model of ER is the process model (Gross, 1998), which guides the
classification of ER strategies as adaptive versus maladaptive. In particular, this model
posits that emotional experiences and expressions can be modified by antecedent-focused
ER strategies that are implemented prior to the emergence of an emotion, such as
situation selection, situation modification, attentional deployment, and cognitive change,
as well as response-focused ER strategies that are implemented after an emotion has
begun unfolding, including modulation of emotional responses (Gross, 1998). Based on
this model, antecedent strategies are largely viewed as adaptive, whereas responsefocused strategies are generally viewed as maladaptive. Indeed, these notions have been
echoed by research showing that antecedent strategies (i.e., reappraisal, situation
selection) are typically associated with less psychopathology (Aldao, Nolen-Hoeksema,
& Schweizer, 2010) and positive health and improved social functioning (John & Gross,
2004), whereas response-focused strategies (i.e., rumination, avoidance, and suppression)
are associated with greater psychopathology (Aldao, et al., 2010).
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The role of ER is particularly relevant to clinical populations, given that ER may
be a transdiagnostic factor (e.g., Aldao, Nolen-Hoeksema, & Schweizer, 2010) that
underlies clinical difficulties across various psychopathologies (Tull & Aldao, 2015).
Given these established associations, ER is a potential target and mechanism for change
in psychological interventions (Gratz, Weiss, & Tull, 2015). Indeed, a number of
psychotherapies explicitly target ER. Of relevance to BPD, dialectical behavior therapy
(Linehan, 1993) includes a skills module that focuses on teaching ER skills to clients
with BPD. Likewise, an acceptance-based emotion regulation group therapy for self-harm
and BPD features (Gratz, Tull, & Levy, 2014) has also garnered support in single-arm
and controlled trials (Gratz, et al., 2015). Furthermore, ER-focused interventions have
been applied to other disorders as well. For instance, emotion regulation therapy for
generalized anxiety disorder has demonstrated efficacy in addressing the cognitive,
emotional, and behavioral problems associated with this disorder (Mennin, 2004).
Additionally, the addition of emotion regulation skills training to traditional cognitive
behavioral therapy yielded significant benefits for depressed patients in inpatient settings
(Berking, et al., 2008). Taken together, these studies support the utility of addressing ER
deficits in a range of clinical problems. In addition, ER skills have been identified as a
likely mechanism of change in treatments for BPD (e.g., Gratz, Levy, & Tull, 2012),
further underscoring the importance of clearly delineating this construct in this
population.
Despite the critical role of ER in wellbeing, there are inconsistencies in terms of
how ER has been defined and operationalized. Although the heuristic of adaptive versus
maladaptive ER strategies is useful, this model is limited in several ways. First, these
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studies have typically categorized adaptive and maladaptive strategies based on
retrospective self-reports of habitual use of specific ER strategies, which yields data that
is often cross-sectional and subjective (Aldao, et al., 2010). Additionally, examining ER
strategies independently precludes the possibility of examining relationships among the
use of different strategies. This limitation is problematic in light of emerging research
that suggests ER strategies do not occur in isolation (Tull & Aldao, 2015), and that it is
perhaps the rule rather than the exception that several ER strategies may be used in
response to a particular stressor (e.g., Dixon-Gordon, Aldao, & De Los Reyes, 2014).
Further, it has been suggested that associations between ER strategy use and outcomes
are affected by both dispositional and state-level factors (Egloff & Hock, 2001). Yet,
laboratory experiments that attempt to behaviorally examine ER, evidence suggests that
participants have difficulties complying with instructions to use specific strategies
(Demaree, Robinson, Pu, & Allen, 2006). Therefore, despite a growing consensus that
ER strategies are distinguishable, context-sensitive processes, several challenges remain
in identifying how ER strategy selection and use influence changes in emotion and
behavior (Tull & Aldao, 2015).

1.2 Emotion Regulation Flexibility
Against the backdrop of this difficulty understanding adaptive versus
maladaptive ER strategy use, the notion of ER flexibility has gained traction (Aldao,
2013; Kobylinska & Kusev, 2019; Tull & Aldao, 2015). As previously mentioned, ER
flexibility captures the ability to vary the use of multiple ER strategies, based on
changing environmental demands, emotions, or goals (e.g., Aldao & Nolen-Hoeksema,
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2012; Aldao, et al., 2015; Sheppes, et al., 2014). As such, the construct of ER flexibility
is similar to the dynamic model of effective ER, which involves ongoing modulation of
emotions, using context-appropriate strategies for context-specific goals (Aldao, 2013;
Thompson, 1994).
Although the construct of ER flexibility has only recently garnered attention
within the ER literature (e.g., Bonanno & Burton, 2014), it is rooted in similar concepts
such as psychological flexibility (Kashdan & Rottenberg, 2010), affective flexibility
(Malooly, Genet, & Siemer, 2013) and coping flexibility (Cheng, 2001). Recent advances
have focused on capturing the nuances inherent in effective, flexible ER use. For
instance, researchers have emphasized the strategy-fit, noting that some ER strategies are
more suited to some situations. Among their findings, some strategies such as reappraisal
may be more well-suited to situations characterized by uncontrollable stress (Haines et
al., 2016; Troy et al., 2013). Likewise, some ER strategies, such as suppression, may be
suited to more emotionally intense contexts (Sheppes et al., 2011).
Nonetheless, there remains some conceptual and methodological confusion
regarding how to define and operationalize ER flexibility and questions about whether or
not it is inherently an adaptive process (Aldao, et al., 2015). For example, ER flexibility
has been conceptualized by some as the variation of the use of ER strategies across
situations (e.g., Aldao & Nolen-Hoeksema, 2012), and by others as the ability adhere to
instructions to select one ER strategy over another (e.g., Bonanno, Papa, Lalande,
Westphal, & Coifman, 2004; Sheppes, Scheibe, Suri, & Gross, 2011). For our purposes
and the sake of clarity, we will use the definition for ER flexibility set forth by Aldao and
colleagues: “We define ER flexibility as the degree of covariation between ER variability
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and changes in the environment, where the environment might consist of external events
and/or appraisals of emotional reactions to such events” (Aldao, et al., 2015; p. 268). This
definition acknowledges the associations between ER strategy use variability, changing
environmental contexts, and motivation. As such, the adaptiveness of ER flexibility
depends on the degree to which an individual is able to effectively select, implement, and
vary ER strategies in order to increase the likelihood of achieving personally meaningful
goals (Aldao et al., 2015).
A few initial studies examining ER flexibility as conceptualized above have
yielded fairly optimistic findings in terms of elucidated this construct. For examples,
Aldao and colleagues concluded that individuals who reported a greater repertoire of both
putatively adaptive (i.e., reappraisal and acceptance) and maladaptive ER strategies (i.e.,
rumination, suppression, and avoidance) were better able to flexibly use adaptive
strategies in the context of changing contextual demands, leading to fewer symptoms of
psychopathology (Aldao & Nolen-Hoeksema, 2012). Nonetheless, capturing the degree
to which individuals select and implement ER strategies in response to emotion-eliciting
stimuli empirically has tended to oversimplify the complexity of this process. For
example, while people spontaneously used multiple emotion regulation strategies in
response to an emotion-eliciting film clip, they tended to use each strategy to a lesser
extent than individuals who reported only using one (Aldao & Nolen-Hoeksema, 2013).
Thus, it was not clear whether there was any advantage to using multiple strategies less
intensely, as compared to a “stronger” use of one particular strategy (Aldao & NolenHoeksema, 2013). Additionally, the effect on actual outcomes was not tested.
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Recent experimental paradigms that have attempted to link flexible ER use with
outcomes, suggest associations between expressive flexibility and positive mental health
outcomes (Bonanno et al., 2004; Westphal, Sievert, & Bonanno, 2010). Yet, such studies
have typically assessed ER flexibility by asking participants to view emotionally
evocative stimuli and then instructing them to either express or suppress their emotional
expressions. As such, ER flexibility was operationalized as expressive flexibility; the
extent to which participants could both express and suppress their physical experience of
emotions, based on the instruction set. However, there is no way to know how they were
actually engaging in ER. Other studies have focused on ER strategy selection by
exposing participants to a range of emotionally evocative stimuli and asking them to
select between two ER strategies, distraction or reappraisal (Sheppes et al., 2011; 2014).
This forced-choice paradigm forecloses the possibility that participants would have
selected and implemented different or multiple strategies in response to the stimuli,
which limits our understanding of an individual’s capacity for ER flexibility, as well as
the implicit and explicit factors that influence ER strategy selection and implementation.
For example, to our knowledge, associations between ER flexibility and BPD features
remain largely unexamined.

1.3 BPD and Emotion Regulation
According to Linehan’s biosocial theory (1993), BPD results from the dynamic
interplay over time between a biological predisposition towards emotional vulnerability
and an invalidating rearing environment. Within this model, an invaliding environment
exacerbates an individual’s existing vulnerability to emotions (e.g., elevated sensitivity to
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emotional stimuli, larger magnitude reactions to such stimuli, and/or difficulties returning
to baseline following an emotional response), and, in the absence of learning effective
strategies for managing emotions, can result in an individual lacking the skills necessary
to regulate emotions (Crowell, Beauchaine, & Linehan, 2009). Thus, this model suggests
that individuals with BPD enter adolescence or early adulthood with intense emotions,
few adaptive strategies, and therefore turn to primarily maladaptive behaviors to
downregulate their emotions, such as substance abuse or self-harm (e.g., Linehan, 1993;
Rosenthal et al., 2008). Consequently, it has been suggested that emotion dysregulation
may be a core feature of BPD (Linehan, 1993).
In general, correlational research supports a significant association between ER
deficits and BPD symptoms. For instance, ER difficulties, including limited access to ER
strategies and problems with goal-directed behavior, demonstrated robust associations
with BPD features in a college sample (Salsman & Linehan, 2012). Of note, this
association between ER difficulties and BPD symptoms remained, even when accounting
for negative affect (Glenn & Klonsky, 2009). Likewise, higher self-reported emotional
intensity and lower self-reported ability to control emotions were significantly associated
with BPD traits, even after controlling for depression levels (Yen, Zlotnick, & Costello,
2002). Finally, Schulze and colleagues found that BPD was associated with not only
higher emotional reactivity, but deficits in the intentional use of cognitive reappraisal to
decrease aversive emotions (Schulze et al., 2011). Thus, given the strong link between
ER and BPD symptomology, examining the specific and underlying difficulties in ER
among this population warrants ongoing empirical attention.
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Broadly, individuals with BPD exhibit difficulties with up-and-down regulation of
emotional experiences once they begin, problems shifting attention away from
emotionally provocative stimuli, and maladaptive attempts to control intense emotions
(Linehan, Bohus, & Lynch, 2006). Resultantly, studies have shown that BPD features are
associated with the habitual use of a range of dysfunctional ER strategies, including
rumination (Baer & Sauer, 2011), emotion suppression (Chapman, Rosenthal, & Leung
2009), experiential avoidance (see Chapman, Dixon-Gordon, & Walters, 2011 for
review), and thought suppression (Cheavens et al., 2005; Rosenthal, Cheavens, Lejuez, &
Lynch, 2005; Scherer et al., 2013).
However, it is noteworthy that these studies focused largely on cross-sectional
associations of habitual use of one specific ER strategy, and that, with regard to BPD
samples, there is some evidence that putatively “maladaptive” strategies may actually be
advantageous. For example, Chapman, et al. (2009) found that individuals with high
levels of BPD traits reported greater positive emotions and lower urges to engage in
impulsive behaviors when instructed to suppress their emotions. Similarly, a study of
instructed avoidance- versus acceptance-oriented ER strategy use found that avoidance of
negative emotion may be at least temporarily beneficial for individuals with BPD
(Chapman, Rosenthal, Dixon-Gordon, Turner, & Kuppens, 2016). These findings, in
conjunction with evidence suggesting that the use of ER strategies rarely occurs in
isolation (e.g., Aldao, 2013; Porter, Ireland, Gardner, & Eslea, 2016) highlight the need
for BPD researchers to further investigate the use of a range of strategies (e.g., repertoire)
across time and varying contexts (Aldao & Nolen-Hoeksema, 2013).
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The limited body of research examining associations between BPD and the use of
a range of ER strategies yields a fairly complex picture. For example, Beblo et al. (2010)
found that individuals with BPD did not demonstrate deficits in their knowledge of ER
strategies, despite self-reporting high levels of ER difficulties. Instead, the authors
concluded that the dysfunctional ER strategy use we tend to see among individuals with
BPD may be the result of intense affective experiences in everyday life, and not due to a
lack of knowledge of adaptive ER strategies (Beblo et al., 2010). This notion was
supported by a six-day daily diary study, which found that individuals with greater levels
of BPD traits actually reported a higher total frequency use of ER strategies, despite selfreporting lower levels of perceived strategy effectiveness (Fitzpatrick, Khoury, & Kuo,
2016). Similarly, a mixed-method study comparing ER strategy use and emotional
experiences among samples of individuals high and low in BP features found there was
little difference in the types of ER strategies used but that individuals high in BP traits
were more likely to describe the need to communicate their negative emotions to others,
demonstrated greater difficulty attending to positive experiences, and showed less
forward-planning in ER (Porter et al., 2016). Finally, clinicians described BPD patients as
more heterogeneous in their emotionality relative to patients with dysthymic disorder, but
generally suffering from greater emotion dysregulation in terms of reliance on
externalizing, emotional avoidance, and disorganized ER (Conklin, Bradley, & Westen,
2006). Taken together, the evidence suggests that although, in general, BPD features may
be associated with more dysfunctional ER strategy use, investigating the range of strategy
use across time and context is imperative for better understanding and treating the
emotion regulation difficulties that characterize this population.
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1.4 New Directions: ER Flexibility in BPD
As previously proposed, ER flexibility may be a particularly useful framework for
understanding ER difficulties among individuals with BPD, despite the complex
associations between ER strategy use and BPD features. Although preliminary research
suggests that ER flexibility is associated with other forms of psychopathology (e.g.,
social anxiety; Aldao, Jazaieri, Goldin, & Gross, 2014; PTSD; Levy-Gigi, et al., 2016), to
our knowledge, few studies have examined this construct among individuals with BPD or
elevated BPD features. Sauer et al. (2016), using a laboratory-based paradigm among
individuals with BPD, major depression, and healthy controls, examined ER choice
across two ER strategies: distraction and reappraisal. Although no significant group
differences emerged in this choice paradigm, BPD symptoms were associated with a
preference for distraction under high intensity stimuli for the BPD group (Sauer, et al.,
2016). Of note, however, this study focused exclusively on ER strategy choice, which is
only one aspect of ER flexibility. As well, choice across contexts was only assessed
across intensity of emotions. Many other contexts may highlight the need to rely on one
ER strategy over another. Perhaps one of the more important forms of flexibility would
be across ER goals, given that adaptive ER flexibility is believed to reflect differential
use of strategies depending on situational goals.
In one of the only other studies of ER flexibility and BPD features, participants
were provided a series of stressful vignettes and asked to indicate what ER strategies they
would use (Southward, Altenburger, Moss, Cregg, & Cheavens, 2018). Participants were
then prompted to indicate what strategies they would use if the initial ER efforts were
unsuccessful. The researchers coded the ER responses in terms of repertoire (the number
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of strategies used), adaptiveness, and persistence. The authors found that BPD features
were associated with smaller repertoires, less adaptiveness, and less persistence.
Although illuminating, this study relied on hypothetical vignettes. Furthermore, it did not
allow an examination of the covariation between distinct goals and strategies.
Nonetheless, findings from this study highlight the complex nature of the ER deficits in
BPD and offer novel support for the possibility that more variability in strategy use
across situations but greater persistence of strategy use within situations may be most
associated with psychological wellbeing (Southward, et al., 2018).
To date, ER flexibility among BPD samples has not been examined outside a lab
setting. Given that the degree to which ER flexibility is adaptive depends on the pursuit
of personally meaningful goals (Aldao et al., 2015), examining ER flexibility in daily life
is a necessary and logical step. Such an investigation would be particularly important for
individuals with BPD in that it could have important implications for the prevention,
identification, and treatment of BPD. Additionally, a more nuanced understanding of ER
flexibility may be relevant for understanding why some ER strategies may be adaptive in
some situations and for some individuals, but not others (Aldao, et al., 2010).

1.5 Theoretical Link between ER Flexibility and Executive Functioning
One factor that may be important to consider with regard to ER flexibility is that
of EF. Given that EF has been conceptualized in the literature as a gatekeeper for ER
(Gross & Thompson, 2007; Snyder et al., 2015), it is plausible that the capacity for ER
flexibility may be associated with higher-level cognitive functions. Yet, to our
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knowledge, direct associations between ER flexibility and EF have not yet been
examined.
Despite this gap in the literature, a myriad of research has examined associations
between EF and ER, more broadly (Ochsner & Gross, 2007). EF is thought to comprise a
set of cognitive control processes, supported by the prefrontal cortex, which regulate
lower level processes (e.g., perception and motor response), thereby enabling selfregulation and goal-directed behaviors (Snyder et al., 2015). Although there are varying
definitions of EF and models of the component processes, common functions and
abilities that have been associated with EF include decision-making, future-oriented
planning, sequencing behavior, inhibiting habitual responses, shifting between task goals,
and coping with novel information or situations (Banich, 2009). Individual differences in
EF are linked with various aspects of functioning, and deficits in EF have been associated
with most forms of psychopathology (Snyder et al., 2015). As such, it has been proposed
that EF impairments, particularly deficits in working memory, attentional control, and
cognitive and behavioral inhibitory processes, represent transdiagnostic phenotypes or
risk factors for a number of emotional, behavioral, and psychotic disorders (NolenHoeksema & Watkins 2011; Snyder et al., 2015).
Research has demonstrated that EF and ER are linked at both the neural and
behavioral levels. For example, in a functional magnetic resonance imaging study
examining the neural systems involved in reappraisal, Ochsner and colleagues (2002)
found that the neural correlates involved in reappraising a negative stimulus included
increased activation of the lateral and medial prefrontal regions and decreased activation
of the amygdala and medial orbito-frontal cortex (Ochsner, Bunge, Gross, & Gabrieli,
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2002). Such findings, the authors concluded, support the role of the prefrontal cortex in
modulating activity in regions associated with emotional processing. Additionally,
studies have shown that EF deficits affect an individual’s use of specific ER strategies
(e.g., Andreotti et al., 2013; McRae, Jacobs, Ray, John, & Gross, 2012), lending support
to the idea that flexible use of multiple strategies may also depend on specific EF
abilities.
In particular, working memory and set-shifting have been linked with ER. For
example, Schmeichel and colleagues (2008) found that individuals with higher working
memory capacities were better able to suppress expressions of positive and negative
emotions (Schmeichel, Volokhov, & Demaree, 2008). Recent findings also suggested that
working memory was associated with spontaneous emotion regulation, following
negative feedback (Schmeichel & Demaree, 2010). Likewise, other research highlights
the association between working memory capacity and cognitive restructuring (Andreotti
et al., 2013), as well as links between working memory and set-shifting abilities and the
use of cognitive reappraisal in response to emotional stimuli (McRae et al., 2012). Taken
together, there appears to be a robust body of literature examining EF, particularly in
terms of working memory and set-shifting, and the use of individual ER strategies.
Nonetheless, what remains to be understood is whether and how ER flexibility is
related to EF. This association is important, considering the definitional overlap between
EF as the set of cognitive processes that enables flexible and goal-directed behavior
(Snyder et al., 2015) and the adaptiveness of ER flexibility as dependent on the
covariation between ER strategy use and personally meaningful goals (Aldao et al.,
2015). As such, understanding the relation between EF and ER flexibility could have
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particularly important implications for individuals with BPD, as research has suggested
these individuals demonstrate a range of EF deficits (e.g., LeGris, et al., 2012; Williams
et al., 2015).

1.6 Executive Functioning and BPD
Deficits in EF may play a particularly important role in the ER difficulties
experienced in BPD. Extensive research has investigated EF and memory in BPD, largely
pointing to a range of deficits in this population (see Fertuck, Lenzenweger, Clarkin, &
Hoermann, 2006 for review). For example, in a meta-analysis of 10 studies comparing
BPD samples to healthy control groups on selected neuropsychological measures,
individuals with BPD performed more poorly on six domains: attention, learning and
memory, cognitive flexibility, processing speed, visuospatial abilities, and planning.
Effect sizes ranged from small (Cohen’s d = -0.29) for cognitive flexibility to large (d = 1.43) for planning (Ruocco, 2005). Nonetheless, although some EF abilities required for
ER are also impaired in BPD samples, the neuropsychological profile of BPD remains
largely unclear (Ruocco, 2005), and studies examining specific associations between EF
and BPD have yielded mixed findings (Gvirts, et al., 2012; LeGris et al., 2012).
The literature reveals a mixed pattern of neuropsychological deficits in BPD. For
example, individuals with BPD demonstrate deficits in cognitive interference control
(Posner et al. 2002), cognitive planning and set-shifting (Lenzenweger, Clarkin, Fertuck,
& Kernberg 2004; Gvirts et al., 2012), sustained attention and working memory (Dinn, et
al., 2004; Gvirts et al., 2012; Stevens, Burkhardt, Hautzinger, Schwarz, & Unckel, 2004),
and perceptual speed (Stevens et al., 2004). These studies contrast other findings that
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individuals with BPD are comparable to control participants on most tasks of EF (Kunert,
Druecke, Sass, & Herpertz, 2003; Sprock, Rader, Kendall, & Yoder, 2000). Moreover,
Fertuck et al., (2011) concluded that difficulties in executive control among persons with
BPD may be more related to the deployment of EF than deficits the underlying cognitive
processes. Thus, individuals with BPD may vary, even within themselves, in deploying
specific cognitive abilities, depending on the context.
Such mixed findings suggest that there may be considerable heterogeneity in EF
abilities among, and possible within, individuals with BPD. Nonetheless, substantial
evidence has also suggested that patients with BPD do demonstrate generalized profiles
of EF deficits (e.g., Gvirts et al., 2012). Thus, it may be the case that measures of EF are
sensitive to the state-dependent fluctuations in emotions that underlie the phenotypic
features of BPD, and therefore, a multimethod approach to assessing EF would be more
appropriate for examining associations between BPD and EF.

1.7 Limitations of the Existing Literature
The present study attempts to address a number of current gaps in the ER
literature as well as contribute to our understanding of the mechanisms underlying
emotion dysregulation among individuals with features of BPD. To start, most research
on ER deficits in BPD has focused on retrospective, self-report measures of habitual ER
strategies (e.g., Scherer, et al., 2013) or the efficacy of ER strategy use. As such, findings
are based on outcomes in experimentally-based designs that fail to consider individual
and contextual variables, such as goals and changing environments. (Aldao, 2013,
Schulze et al., 2011). Additionally, the majority of empirical work examining the
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effectiveness of strategy use tends to focus on comparisons between one or two strategies
and an outcome of interest, which makes it difficult to identify whether observed deficits
apply to the use of a particular strategy or to broader difficulties in the implementation of
any strategy (Aldao, 2013). This omission has clinical relevance for treatments that
emphasize the flexible deployment of ER strategies, such as Dialectical Behavior
Therapy (DBT; Linehan, 1993).
Similarly, despite recent efforts to systematically examine how individuals select
ER strategies from their repertoire in the context of varying contextual, emotional, and
situational demands, research on ER flexibility in BPD is noticeably thin. Current
flexibility paradigms have focused almost exclusively on expressive emotion flexibility
(e.g., Bonanno & Burton, 2014) or on experimental designs in which participants are
asked to choose between pre-selected ER strategies (e.g., Sheppes et al., 2011). Thus,
questions about individuals’ patterns of ER flexibility in terms of their internal responses
to emotional experiences remain. Additionally, available paradigms have focused on
some aspects of ER flexibility, to the exclusion of others. Namely, existing paradigms
also focus on the ability to implement and vary use of strategies in different emotional
intensity contexts, in response to emotions, and in response to different instructions.
However, these paradigms do not assess sensitivity to other contextual shifts, such as
across different goals. This is problematic in light of evidence suggesting that the
adaptiveness of ER flexibility depends on the degree to which individuals select and
employ strategies that enable them to pursue and achieve personally meaningful goals
(Aldao et al., 2015). Thus, examining the association between ER flexibility and goal
pursuit is a necessary step for identifying how ER flexibility could facilitate adaptation.
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Finally, it remains to be understood how ER flexibility, as it is assessed experimentally,
generalizes into real-world settings. Researchers in the field have underscored the need
for longitudinal data and ecological momentary assessments to investigate ER flexibility
across situations, goals, emotions, and ER strategies outside the lab (Aldao et al., 2015).
In addition to extending our understanding of ER flexibility among individuals
with BPD, the present study is among the first to examine the interplay between EF and
ER flexibility. Conceptually, ER flexibility appears to require a set of cognitive skills that
enables individuals to select, adapt, and shift between ER strategies as contexts and goals
change. Thus, there is strong theoretical reason to believe that the capacity for ER
flexibility may be related to EF abilities broadly. To our knowledge, no studies to date
have explicitly investigated this possibility. Given that research has shown that
individuals with BPD also demonstrate a range of EF deficits (e.g., Dinn, et al., 2004;
Gvirts et al., 2012, Lenzenweger, et al., 2004; Posner et al. 2002; Stevens et al., 2004),
understanding these associations could have important treatment implications for this
population.

1.8 The Present Study
The primary aim of the proposed study was to determine associations between ER
flexibility, BPD traits, and EF. This aim yielded three primary research questions: (1a)
Are BPD traits associated with ER flexibility? (1b) Is ER flexibility associated with EF?
and (1c) Does EF account for the relation between BPD features and ER flexibility? We
hypothesized the following: (1a) BPD traits would be significantly associated with ER
flexibility, such that individuals with higher BPD traits would demonstrate decreased ER
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flexibility; (1b) Greater ER flexibility would be significantly associated with better EF;
(1c) EF would mediate the relation between ER flexibility and BPD traits.
Our second aim was to determine whether we could replicate Aim 1 using
measures of ER flexibility in day-to-day life. Research questions associated with this aim
included the following: (2a) Are BPD traits associated with ER flexibility in daily life?
(2b) Is ER flexibility in daily life associated with EF? and (2c) Does EF account for the
relation between BPD features and ER flexibility in daily life? We hypothesized the
following: (2a) BPD traits would be significantly associated with ER flexibility, such that
individuals with higher BPD traits would demonstrate decreased ER flexibility; (2b)
Greater ER flexibility would be significantly associated with better EF; (2c) EF would
mediate the relation between ER flexibility and BPD traits.
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CHAPTER 2
METHOD
2.1 Participants
Participants were 250 adults recruited through Amazon’s Mechanical Turk
(MTurk) program, an Internet marketplace where employers post ‘‘Human Intelligence
Tasks’’ (HITs) for paid workers to complete. Eligible participants met the following
criteria: (1) were 18 years of age or older, (2) currently resided in the United States, (3)
were able to read and complete online questionnaires, and (4) were fluent English
speakers. As well, only participants whose responses demonstrated an attentiveness to
survey content were retained (per validity check questions, consistent with past online
survey research; for review, see Shapiro, Chandler, & Mueller, 2013). Participants had to
successfully pass 6 of 9 nine validity items (Appendix B) to be included in study
analyses. Five participants were excluded for failing to meet this threshold.
On average, participants were 35.69 years old (SD = 10.73 years). Fifty-three
percent were female, and most participants were White (74%), heterosexual (84.40%),
had at least some college education (88.4%), and reported an annual household income of
less than $75,000 (77.20%). Of note, although this was a community sample, 18% of
participants reported that they had received psychiatric treatment. The study was
completed in two phases. Phase 1 examined Aim 1, using online measures of social,
personality, and psychological functioning and behavioral EF and ER flexibility tasks.
Participants who completed the first phase were eligible to participate in Phase 2, a daily
diary study that investigated Aim 2. A list of measures relevant to the present study’s
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aims can be found in Appendix A. See Appendices B-G for complete measures for both
phases.

2.2 Phase 1 Measures

2.2.1 Demographic Questions
Participants answered questions about various aspects of their social identities
(e.g., race, ethnicity, age, gender, sexual orientation, socioeconomic status, education
status). See Appendix B. These questions permitted characterization of the sample (N =
250) and demographics are presented in Table 1.

2.2.2 BPD Features
The Personality Assessment Inventory – Borderline Scale PAI-BOR (Morey,
1991) was administered to participants as a self-report measure of BPD features
(Appendix C). The PAI-BOR has strong psychometric properties and has demonstrated
good test-retest reliability and high internal consistency (Chapman et al., 2009; Trull,
2001). Total scores at or above 38 reflect high BPD features, whereas scores less than 23
(the average found in undergraduate samples; Morey, 1991) reflect low levels of BPD,
consistent with past research (Chapman et al., 2009; Morey, 1991; Trull, 2001). In the
current sample, the PAI-BOR demonstrated excellent internal consistency (α = 0.92).

2.2.3 Emotion Dysregulation
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The Difficulties with Emotion Regulation Scale (DERS; Gratz & Roemer, 2004)
was used to assess habitual difficulties regulating emotions across six dimensions. This
measure allowed for an assessment of the construct validity of our measure of ER
flexibility. This 36-item self-report measure (Appendix D) asked participants to rate
items on a 5-point scale, with higher scores indicating more difficulties regulating
emotions. The DERS yields a total score, as well as six subscales (i.e., Nonacceptance of
Emotional Responses, Difficulties Engaging in Goal Directed Behavior, Impulse Control
Difficulties, Lack of Emotional Awareness, Limited Access to Emotion Regulation
Strategies, and Lack of Emotional Clarity). Gratz and Roemer (2004) reported the DERS
to have good internal consistency (α = .93), strong subscale reliability (α’s > .80), and
adequate construct and predictive validity. In the current sample, the DERS
demonstrated excellent internal consistency (α = 0.91).

2.2.4 Executive Functioning
Participants completed the Behavior Rating Inventory of Executive Function –
Adult (BRIEF–A; Roth, Isquith, & Gioia, 2005), which is a commonly used self-report
measure of EF. The BRIEF-A (Appendix E) includes 75 items within nine nonoverlapping theoretically and empirically derived clinical scales, as well as two index
scales and scale reflecting overall functioning (Global Executive Composite): The
Behavioral Regulation Index (BRI) is composed of four scales: Inhibit, Shift, Emotional
Control, and Self-Monitor; the Metacognition Index (MI) is composed of five clinical
scales: Initiate, Working Memory, Plan/Organize, Task Monitor, and Organization of
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Materials (Roth, Isquith, & Gioia, 2005). In the current sample, the BRIEF–A
demonstrated excellent internal consistency (α = 0.98).
In addition to these self-report measures, participants completed two behavioral tasks
intended to capture aspects of EF via the web-based Inquisit Millisecond software
package (Inquisit 5.0, 2016).

2.2.4.1 Wisconsin Card Sorting Test
The Computerized Wisconsin Cart Sorting Test (WCST), as described by Grant
and Berg (1948), is a widely used measure of EF believed to measure abstract reasoning
and cognitive flexibility. This task asks participants to adhere to a cognitive principle and
respond in a consistent manner; it then requires participants to observe a rule change and
shift their responses accordingly. The computerized WCST has been shown to yield
results comparable to the manual administration among normal and psychiatric subjects,
particularly with respect to perseveration and set breaks (p = .07; Tien et al., 1996).

2.2.4.2 Color Word Stroop
Originally developed by Stroop (1935) to measure selective attention and cognitive
flexibility, this task has been described as measuring an individual’s cognitive inhibition
(Archibald & Kerns, 1999), ability to shift cognitive set (Spreen & Strauss, 1998), or the
ability to inhibit an overlearned (i.e., dominant response) in favor of an unusual one
(Spreen & Strauss, 1998). More contemporary studies have adopted a computerized
presentation of stimuli, and key-press response time (Chen, Wong, Chen, & Au, 2000).
Participants are given color words written in color and are asked to indicate the color of
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the word (not the name) by pressing a key as quickly and accurately as possible.
Moderate correlations have been found between the classical and computerized Stroop
tasks among a nonclinical sample (r = .60; Hepp, Maier, Hermle, & Spitzer, 1996).

2.2.5 Emotion Regulation Flexibility
During Phase 1, participants completed an existing self-report measure of
flexibility to establish construct validity and were administered an online, behavioral
paradigm of emotion regulation flexibility developed for the present study.

2.2.5.1 Flexible Regulation of Emotional Expression (FREE)
The FREE (Burton & Bonanno, 2015) is a 16-item measure that assesses people’s
perceived ability to enhance and/or suppress positive and negative emotional expressions
across different, hypothetical contexts. The FREE has been shown to have good internal
(α’s >.70; Burton & Bonanno, 2015) consistency. Analyses have also suggested that
participants’ suppress, enhance, and flexibility scores on the FREE predict scores on
corresponding lab tasks of expressive flexibility (p’s ranging from < .01 to < .05; Burton
& Bonanno, 2015), suggesting it is a useful and valid measure of expressive regulation
ability. The FREE yields separate subscale scores for emotional enhancement and
suppression as well as an overall total score. To calculate an overall flexibility score, the
enhance and suppress subscale scores were summed and averaged, and a polarity score
was calculated as the absolute difference between the two averages. The flexibility score
is the sum minus polarity score, with higher scores indicated greater flexibility (Burton &
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Bonanno, 2015). In the current sample, the FREE demonstrated good internal consistency
(α = 0.89).

2.2.5.2 ER Flexibility Task
An experimental task of ER flexibility was administered, adapted from an
original, online-based paradigm developed by Aldao (2015; personal communication),
and based on Bonanno’s expressive flexibility paradigm (Bonanno et al., 2004; Gupta &
Bonanno, 2011; Westphal et al., 2010). Specifically, we expanded past paradigms by
examining how specific ER instructions (increase versus decrease) and different goals
(accept versus avoid) during the presentation of emotional stimuli affected the use of a
range of ER strategies. See Figure 1 for a visual depiction of the ER flexibility paradigm.
Twelve, one-minute film clips from commonly viewed films were presented to
participants in three, counterbalanced emotion blocks (anxiety, disgust, and sadness).
Each clip has been shown to elicit discrete emotional states, namely: 4 anxiety clips
[Chucky, Scream, The Shining, and Silence of the Lambs], 4 disgust clips [Trainspotting,
Leg Amputation, Noncommercial Surgery Film, Pink Flamingos], and 4 sadness clips
[The Champ, The Lion King, Return to Me, City of Angels] (Aldao et al., 2015;
Rottenberg, Ray, & Gross, 2007). A neutral clip was shown at the beginning of each
block; the four other videos were randomly presented.
Before and after viewing each film clip, participants rated the intensity of their
emotions, ranging from 0 = “not at all” to 100 = “extremely.” We asked participants to
rate the following emotions, consistent with Aldao’s paradigm: (1) amusement, (2)
happiness, (3) fear, (4) nervousness, (5) disgust, (6) sadness, (7) contentment, (8) anger,
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(9) emptiness, (10) shame. Following the first two clips of each emotional block,
participants were instructed to either Increase or Decrease how they were feeling. All
conditions were counterbalanced within person.
For the second two clips of each block, we counterbalanced a goal condition.
Participants were instructed to achieve two distinct goals, and each of these goals was
theoretically linked to a distinct set of ER strategies that would optimize goal attainment.
In the first goal condition, participants were instructed to watch the video clip and were
given an emotional Avoidant goal (e.g., “count how many times the word “the” is said by
a character.) In this condition, avoidant ER strategies that aided participants in avoiding
their current emotion were considered likely to optimize their ability to successful attain
this goal. In the second goal condition, we instructed participants to watch the clip with
an emotional Approach goal (e.g., “come up with a way to ask for help for the
protagonist”). In this condition, given research suggesting that asking for help increases
approach towards negative emotions (e.g., sadness; Hackenbracht & Tamir, 2010), ER
strategies that allowed participants to approach their emotions was considered likely to
optimize their ability to complete this task. Thus, the addition of this goals condition is
consistent with emerging theoretical conceptualizations of ER flexibility as the degree of
covariation between ER variability and changing contexts, which include external events
as well as internal appraisals (Aldao, 2013).
For analytic purposes, the 10 emotions were categorized as either Positive
(amusement, happiness, contentment) or Negative (fear, nervousness, disgust, sadness,
anger, emptiness, shame) emotion ratings. In the current sample, there was good internal
consistency for Positive emotion ratings across the baseline and four instructional
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conditions: Baseline (α = 0.84), Increase (α = 0.81), Decrease (α = 0.86), Approach (α =
0.84), Avoid (α = 0.81). There was also good internal consistency for Negative emotion
ratings across the baseline and four instructional conditions: Baseline (α = 0.85), Increase
(α = 0.91), Decrease (α = 0.89) Approach (α = 0.91), Avoid (α = 0.91).
Following each film clip in both the Increase vs. Decrease and Approach vs.
Avoid conditions, participants were asked to rate the strategies used to manage their
emotions across six ER strategy categories (e.g., reappraisal, suppression, distraction for
avoidance, attentional deployment, perseverative thinking, and acceptance) from 0 = “not
at all” to 100 = “extremely,” using an instructions consistent with an existing paradigm
(Aldao, 2015; in preparation). Specifically, the items read as follows: Reappraisal: I
changed how I thought about the depicted situation such as thinking it was not as good or
bad as it first seemed; Suppression: I blocked out or suppressed thoughts about the
depicted situation; Distraction as Avoidance: I thought about topics or things completely
unrelated to the film such as my plans for the day; Attentional Shifts: I changed where I
was looking or what I was paying attention to such as focusing on a particular object or
person in the film; Perseverative Thinking: I repeated certain emotional thoughts;
Acceptance: I accepted what I was feeling. For the purposes of the present study, we
focused specifically on use of Suppression and Acceptance ER strategies, consistent with
our instructional conditions and given the exploratory nature of our conceptualization of
ER flexibility. In the current sample, there was good internal consistency for the overall
frequency in use of acceptance and suppression strategies across instructional conditions:
Increase (α = 0.88), Decrease (α = 0.89) Approach (α = 0.79), Avoid (α = 0.87).
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2.2.5.3 Calculating Phase 1 ER Flexibility
Laboratory-based ER flexibility scores were calculated for each ER strategy
(reappraisal, distraction, attentional deployment, perseverative thinking, acceptance, and
suppression) by computing the average of two differences: (a) Increase vs. Decrease ER
instruction blocks, and (b) Approach vs. Avoid goal blocks. Separate scores were
computed for each of three emotion blocks (sadness, disgust, anxiety). Consistent with
Bonanno’s expressive flexibility task (Bonanno et al., 2004; Gupta & Bonanno, 2011;
Westphal et al., 2010), only acceptance and suppression were used in the models as
laboratory-based ER flexibility scores of Acceptance Flexibility and Suppression
Flexibility. We also calculated two General ER Flexibility scores, one for the increasedecrease and another for the approach-avoid conditions by summing the absolute values
of Acceptance Flexibility and Suppression Flexibility. Again, General ER flexibility
scores were calculated for each of the three emotion blocks. For all calculations of ER
flexibility, higher numbers indicated greater flexibility, reflecting the ability to shift
between acceptance and suppression as needed.

2.3 Phase 2 Measures

2.3.1 Daily ER Assessment
Participants were asked to complete online daily questionnaires (approximately
3-5 min. each daily) for a period of 14 days. They answered questions considering the
“interaction or event that was most stressful or upsetting today” (Appendix F). As in
Phase 1, participants were asked to indicate the extent to which they used the following
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six ER strategies to manage their emotional responses on a scale ranging from 0 (not at
all) to 10 (extremely): Reappraisal: I changed how I thought about the depicted situation
such as thinking it was not as good or bad as it first seemed; Suppression: I blocked out
or suppressed thoughts about the situation; Distraction as Avoidance: I thought about
topics or things completely unrelated, such as my plans for the day; Attentional Shifts:
changed where I was looking or what I was paying attention; Perseverative Thinking: I
repeated certain emotional thoughts; Acceptance: I accepted what I was feeling.

2.3.2 Calculating Phase 2 ER Flexibility
Consistent with recommendations for assessing ER flexibility over time and
across contexts (Aldao, et al., 2015), we operationalized ER flexibility in Phase 2 as
within-person variation in the use of specific strategies (reappraisal, distraction,
attentional deployment, perseverative thinking, acceptance, and suppression). Models
estimated both the level of strategy use as well as person-specific residuals in strategy use
representing higher or lower levels of fluctuation in strategy use per person across the 14
days.

2.3.3 Daily EF Assessment
Participants also completed the Webexec (Appendix G), which is a 6-item state
measure of executive functioning (Buchanen et al., 2010). By picking the appropriate
option from a drop-down menu, participants rated the extent to which they had problems
on a 4-point scale: 1 (no problems experienced); 2 (a few problems experienced); 3 (more
than a few problems experienced); 4 (a great many problems experienced). A total scale
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score was computed by summing the responses to the six items, with higher scores
indicating greater problems with executive functioning. This scale has shown good
internal consistency in lab settings (α = .79) as well as in online, web-based formats (α
=.76; Buchanen et al., 2010; Rodgers et al., 2006). In the current sample, the Webexec
demonstrated good internal consistency (α = 0.91).

2.4 Procedure
Participants participated in the study in two phases. As part of Phase 1, they
completed the demographic questionnaire, PAI BOR, BRIEF-A, Computerized
Wisconsin Cart Sort, Color Word Stroop, FREE, and the experimental task of ER
flexibility. Participants who successfully completed Phase 1 and met associated validity
checks were included in Phase 2– a daily diary study in which they completed a 3-5
minute daily survey for 14 consecutive days.

Questions assessed use of ER

strategies and EF (Webexec) for the past 24 hours. Reminder messages were sent daily
through TurkPrime to encourage participants to complete the daily diary. All protocols
were approved by the institutional review board prior to participant recruitment, and
participants received debriefing information and a list of resources via email, following
study completion.

2.5 Data Analytic Strategy

2.5.1 Manipulation Check
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To assess the effectiveness of our ER flexibility paradigm manipulations, several
analyses were conducted. Repeated measures analyses of variance (RM-ANOVAs) tested
the effect of the emotion inductions across the instructional conditions (Baseline, Post
Approach, Post Avoid, Post Increase and Post Decrease) on emotion ratings separately
for each valence of ratings (Positive/Negative) and each film type (Anxiety, Disgust,
Sadness). For the Anxiety films, there was a significant effect of the emotion inductions
on positive emotion ratings, F (4,996) = 14.24, p <.001, such that baseline ratings of
positive emotions were significantly higher than following the emotion clips in each
instructional condition. There was also a significant effect of the emotion inductions on
negative emotion ratings, F (4,996) = 13.11, p <.001, but baseline ratings were only
significantly lower when compared to the Post Increase condition. For the Disgust film
clips, significant effects of the emotion inductions on emotion ratings were found for
positive emotion ratings, F (4,996) = 44.272, p <.001 and negative emotion ratings F
(4,996) = 54.10, p <.001, such that baseline ratings of positive emotions were
significantly higher and baseline ratings of negative emotions were significantly lower
than following the emotion clips in each instructional condition. Similarly, for the
Sadness films, there was a significant effect of emotion induction on positive emotion
ratings, F (4,996) = 66.42, p <.001, as well as negative emotion ratings, F (4,996) =
16.52, p <.001. Effects were in the expected direction, with ratings of positive emotions
higher at baseline than following the emotion clips in all instructional conditions. Ratings
of negative emotions were significantly lower at baseline than following the emotion
clips in all instructional conditions, with one exception: the Post Decrease instructional
condition ratings did not significantly differ from baseline. See Table 2a for descriptives
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statistics of the effect of emotion inductions across instructional conditions on emotion
ratings.
In addition, RM multivariate ANOVAs were conducted to test the effect of
instructional conditions (Increase vs. Decrease; Approach vs. Avoid) on extent of ER
strategy use across multiple strategies (i.e., reappraisal, suppression, distraction for
avoidance, attentional shifting, perseverative thinking, and acceptance) in response to
film type (Anxiety, Disgust, Sadness).1 For the Anxiety films, the omnibus tests were
significant for both instruction conditions, Approach vs. Avoid, F (6,227) = 15.24, p
<.001, and Increase vs. Decrease, F (6,227) = 29.66 p <.001. Follow-up univariate
analyses and Bonferroni-corrected pairwise comparisons suggested that, for the Approach
versus Avoid condition, Avoidance was associated with significantly greater use of
reappraisal, distraction, shifting attention, perseverative thinking, and acceptance.
Similarly, the Increase (vs. Decrease) condition was associated with significantly greater
use of reappraisal and perseveration, but less use of suppression, distraction, shifting
attention, and acceptance. For the Disgust film clips, the omnibus tests were significant
for both instruction conditions, Approach vs. Avoid, F (6,176) = 14.49, p <.001, and
Increase vs. Decrease, F (6,176) = 17.33, p <.001. Follow-up univariate analyses and
Bonferroni-corrected pairwise comparisons suggested that for the Approach versus Avoid

1

Due to the fact that each participant rated their use of each ER strategy, this variable
was treated as a within-subjects factor. Thus, we used a repeated measures ANOVA to
account for the nonindependence of the data.
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condition, Avoidance was associated with significantly greater use of reappraisal,
distraction, and perseverative thinking. The Increase (vs. Decrease) condition was
associated with significantly greater use of reappraisal and perseveration, but less use of
suppression, distraction, and acceptance. Finally, for the Sadness film clips, omnibus tests
were significant for both instruction conditions, Approach vs. Avoid, F (6,174) = 12.68,
p <.001, and Increase vs. Decrease, F (6,174) = 21.77, p <.001. Follow-up univariate
analyses and Bonferroni-corrected pairwise comparisons suggested that for the Approach
versus Avoid condition, Avoidance was associated with significantly greater use of
reappraisal, distraction, and perseveration and less use of shifting attention. See Table 2b
for descriptive statistics of the effect of emotion regulation strategy use across conditions
and emotions.

2.5.2 Construct Validity
Given the relatively novel nature of the ER flexibility constructs, we examined
associations among our ER Flexibility variables as well as self-report scores of flexibility
on the FREE and total scores on the DERS using bivariate Pearson correlations. For the
Increase vs. Decrease (Phase 1) condition, a negative correlation was found between
Suppression Flexibility and the self-report scores of the FREE completed at baseline (r =
-.16, p < .01). For the Approach vs. Avoid conditions (Phase 1), no significant
associations were found between average ER flexibility (Accept, Suppression and
General Flexibility) and the FREE. For Phase 2 measures of ER flexibility, the FREE was
significantly associated with average use of the Acceptance strategy only (r = .22, p <
.01). All correlations are listed in Table 3.
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No significant correlations were found between total DERS scores and Phase 1
ER flexibility for both the Increase vs. Decrease and Approach vs. Avoid conditions.
However, when examining associations between the DERS and ER flexibility in Phase 2,
significant positive correlations were found between total DERS scores and mean level
use of Suppression (r = .29, p < .01), Distraction (r = .23, p < .01), Attention (r = .28, p <
.01), and Perseveration (r = .30, p < .01). DERS scores were also negatively correlated
with fluctuation in the use of the Reappraisal strategy only (r = -.26, p < .01).
We also examined associations among ER flexibility measures for Phase 1 and 2.
Again, correlations are listed in Table 3. For the Increase vs. Decrease condition, mean
Suppression Flexibility in Phase 1 was negatively correlated with fluctuation in
Suppression strategy use across the 14 days of Phase 2 (r = -.26, p = .004). No
significant associations were found between mean Acceptance Flexibility, General
Flexibility, and Phase 2 measures of ER flexibility. For the Approach vs. Avoid
condition, mean Suppression Flexibility in Phase 1 was significantly associated with
fluctuations in strategy use of Attentional Deployment (r = -.21, p = .01) and
Perseverative Thinking in Phase 2 (r = -.22, p = .01). Again, no significant associations
were found among mean Acceptance Flexibility, General Flexibility, and Phase 2
measures of ER flexibility.

2.5.3 Aim 1 Primary Analysis
Structural equation modeling (SEM) facilitated by the Mplus program (Version
8.1, Muthén & Muthén, 2018) was used to simultaneously test associations between ER
Flexibility, EF, and BPD features for the two instructional conditions: (1) Increase vs.
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Decrease and (2) Approach vs. Avoid. SEM was selected as the chief analytic strategy in
order to capitalize on the multiple measures of the ER Flexibility and EF constructs and
to estimate latent true score relationships free of measurement error. In addition, this
approach enabled us to obtain model fit statistics to test whether the data supported our
theoretical model.

2.5.3.1 Measurement Models
Latent constructs of EF and ER Flexibility were estimated and assessed for
goodness of fit. There were three indicators of EF (WCST, Stroop, Global Brief Scores)
and three indicators of ER Flexibility (Acceptance Flexibility, Suppression Flexibility,
and General Flexibility) for each of the three emotion blocks (anxiety, sadness, disgust).
Our strategy was to fit separate models for each instructional condition (Increase vs.
Decrease and Approach vs. Avoid), assessing the fit of each measurement model. Model
fit of the EF and ER Flexibility latent constructs was evaluated by using three fit indices:
Root-Mean-Square Error of Approximation (RMSEA; values of .08 and lower represent
acceptable model fit, values between .08 and .1 indicate adequate model fit, values > .1
indicate poor model fit); Bentler’s Comparative Fit Index (CFI; values higher than .90
indicate acceptable model fit); and Standardized Root Mean Square (SRMR; values
lower than .08 indicate adequate model fit; Kline, 2016). If poor model fit was found,
modification indices were used to guide measurement model specification. Associations
between BPD and ER flexibility (c paths) were tested by two total effects models
(Increase vs. Decrease and Approach vs. Avoid).
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2.5.3.2 Mediational Models
To test associations between BPD and ER Flexibility (Acceptance Flexibility,
Suppression Flexibility, and General Flexibility) through EF, mediation models were
conducted simultaneously for the Increase vs. Decrease and Approach vs. Avoid
conditions using structural equation modeling (SEM). Consistent with current
recommendations (Hayes, 2013), models estimated with (a) the path between BPD and
EF, (b) the path between EF and ER flexibility (controlling for BPD), (c’) a direct effect
path between BPD and ER flexibility (controlling for EF), and a test of the interaction
between the a and b paths, or indirect effect. Relevant to the present aim, confidence
intervals were generated using 10,000 bias corrected bootstrap samples to test accurately
test the statistical significance of the indirect effects (Hayes, 2013). Figure 2 depicts a
conceptual diagram of the general SEM model for both the (1) Increase vs. Decrease and
(2) Approach vs. Avoid conditions.

2.5.4 Aim 2 Primary Analysis
To test our Aim 2 research questions, we used multilevel structural equation
modeling (MSEM; Preacher, Zyphur, & Zhang, 2010), facilitated by the Mplus 8.1
program (Muthén & Muthén, 1998-2018) to test associations between ER Flexibility, EF,
and BPD across 14 days of daily diary data. MLM was needed to address
interdependency in the data (i.e., measurement occasions were nested within
participants), whereas SEM was needed to test the multiple equations required for
mediational analyses. MSEM allows for the simultaneous parsing of the predictor,
mediator, and outcome variables into latent within- and between-participant components.
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Relevant to the present aim, we used the Bayesian estimator in Mplus because this
approach provides the entire distribution for estimates (known as posterior distributions),
given that indirect effects (the product of the a and b paths) are usually not normally
distributed. This approach generates 95% credible intervals, which indicate that there is a
95% chance the interval contains the true effect. Credible intervals that do not contain
zero are considered to be statistically significant. Our strategy was to fit two separate
models for each of the six ER strategies. Model comparison tests provided evidence for
whether the more complex model (accounting for EF) improved the fit. See Figure 3 for a
graphical depiction of this model.
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CHAPTER 3
RESULTS
3.1 Preliminary Analyses
Baseline descriptive statistics and demographics for the entire sample (N = 250)
are presented in Table 1. BPD features (PAI-BOR total) were normally distributed (i.e., 2 < skewness < 2), thus, no transformation was required. Due to positive skew (>2), daily
measures of EF (Aim 2) were log transformed for subsequent analyses. Significant
positive associations were found between BPD (M = 19.61, SD = 13.06) and all measures
of EF: BRIEF Global Composite (r = .71, p < .01), Stroop Task (r = .15, p < .01), WCST
(r = .16, p < .01), and our daily measure of EF (r = .512, p < .01). Thus, higher levels of
BPD features were significantly associated with greater EF difficulties in both Phase 1
and Phase 2.

3.2 Primary Analyses

3.2.1 Aim 1
For both the (1) Increase vs. Decrease and (2) Approach vs. Avoid conditions, our
measurement models provided a good fit for the data. Each indicator was significantly
associated with its respective latent construct (Suppression Flexibility, Acceptance
Flexibility, General ER Flexibility, and EF). See Tables 4a and 4b for standardized
estimates of these factor loadings. Several fit indices provided evidence that our models
provided an adequate fit to the data for both the Increase vs. Decrease condition (RMSEA
= .061; SRMR = .048, CFI = .935) and Approach vs. Avoid condition (RMSEA = .045;
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SRMR = .056, CFI = .898). To first examine associations between BPD and our three ER
Flexibility constructs (c paths), two total effects models (one for each condition) were
conducted. For the Increase vs. Decrease condition, significant total effects were found
between BPD and Suppression Flexibility (c = .423, SD = .144, 95% credible interval =
.141, .709) Acceptance Flexibility (c = -.503, SD = .160, 95% credible interval = -.828, .196) and General Flexibility (c = -.365, SD = .199, 95% credible interval = -.810, -.023).
That is, higher BPD features were associated with greater Suppression flexibility and less
Acceptance and General Flexibility. For the Approach vs. Avoid condition, a significant
total effect was found between BPD and Suppression Flexibility only (c = .340, SD =
.145, 95% credible interval = .089, .661); again, higher BPD features were associated
with greater Suppression flexibility.

3.2.1.1 Aim 1 Mediational Models
Next, multiple mediation models were conducted simultaneously for each
instructional condition to examine how EF might account for associations between BPD
and ER flexibility. Models were estimated with (a) the path between BPD and EF, (b) the
path between EF and ER flexibility (controlling for BPD), (c’) a direct effect path
between BPD and ER flexibility (controlling for EF), and (a*b) a test of the indirect
effect which is indicated by the significance of the interaction between the a and b paths.
For the Increase vs. Decrease condition, several fit indices provided evidence that our
model provided an adequate fit to the data (RMSEA = .091; SRMR = .077, CFI = .868).
A significant association was found between BPD and EF (a path) in the expected
direction, with higher BPD features positively associated with higher EF dysfunction.
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Contrary to hypotheses, EF was not significantly associated with any measure of ER
flexibility (b paths; Suppression Flexibility, Acceptance Flexibility, General ER
Flexibility). Also, no direct effects (c’ paths) were found between BPD and our three ER
flexibility outcome variables. As such, contrary to what we hypothesized, we found no
evidence that EF mediates the relationship between BPD and ER flexibility in the
Increase vs. Decrease condition. For the Approach vs. Avoid condition, fit indices also
suggested our model provided an adequate fit (RMSEA = .081; SRMR = .075, CFI =
.785). Again, while there was a significantly strong association between BPD and EF (a
path), all other pathways were non-significant. Thus, EF did not mediate the association
between BPD and any of our lab-based measures of ER flexibility in the Approach vs.
Avoid instructional condition. See Table 5 for a report of the results from all mediational
models.

3.2.2 Aim 2
To assess associations between BPD, EF, and ER flexibility in daily life, we fit
two separate MSEM models for each of the six ER strategies (Reappraisal, Suppression,
Distraction, Attentional Shifts, Perseverative Thinking, Acceptance). The first was a total
effects model in which we tested bivariate associations between BPD (grand mean
centered) and latent within- and between-participant ER flexibility (c paths, measured as
strategy use level and variability in strategy use). The second was a full mediational
model in which we simultaneously tested the indirect effects of BPD on ER flexibility
through EF. Results from the total effects models suggested that BPD was positively
associated with ER strategy use level (c path) for the following strategies: Reappraisal,
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Distraction, Perseverative Thinking, and Suppression. That is, greater BPD was
associated with increased use of these strategies. However, when considering the
flexibility in strategy use (how much a person varied around their own mean of strategy
use), BPD was significantly associated with only Reappraisal (cw = -0.47, 95% credible
interval = -.079, -.017) and Perseverative Thinking (cw = 0.47, 95% credible interval =
.010,.088); that is, for every unit increase in BPD, there was a .47-unit decrease in
fluctuation of Reappraisal strategy use and a .47 increase in fluctuation of Perseverative
Thinking. While we expected greater BPD to be associated with reduced fluctuation in
Reappraisal strategy use, the increase in Perseverative Thinking fluctuation was counter
to our hypothesis.

3.2.2.1 Strategy Level Mediational Findings
When EF was added as a mediator of the BPD à ER Flexibility effect, no
significant associations were found between BPD and any ER strategy use level.
However, significant mediational pathways, or indirect effects (a*b paths), were found
between BPD, EF and the following strategies: Reappraisal (a*b path =.037, credible
interval = .009, .066), Suppression (a*b path =.038, credible interval = .013, .067),
Distraction (a*b path =.028, credible interval = .001, .058), Perseverative Thinking (a*b
path =.059, credible interval = .032, .094), and Attention Shift (a*b path = .041, credible
interval = .019, .072),. That is, higher BPD was significantly associated with greater EF
dysfunction, and greater EF dysfunction was significantly associated with greater use of
these strategies. See Figure 3 for a general graphical depiction of this model. See Table 6
for a report of the statistics for all MSEM mediational models.
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3.2.2.2 Strategy Fluctuation Mediational Findings
When EF was added as a mediator of the BPD à ER Flexibility effect
(fluctuation in strategy use), a significant association was found between BPD and
fluctuation in Reappraisal strategy use (cw’ path =-.078, credible interval =-.120,-.034).
That is, when controlling for EF, higher BPD was associated with less frequent
fluctuation in Reappraisal strategy use. In addition, EF significantly mediated the
association between BPD and fluctuations in Attentional Shift (a*bw path=.059, credible
interval =.016,.104) only; that is, increases in BPD traits were associated with increased
difficulties with EF, which in turn, were associated with greater fluctuations in
Attentional Shift strategy use. See Table 6 for a report of the statistics for all MSEM
mediational models.
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CHAPTER 4
DISCUSSION
BPD has long been associated with a range of ER difficulties, but the precise
nature of these difficulties and our understanding of the mechanisms underlying these
associations continue to be important lines of empirical inquiry. For example, there is a
substantial body of research examining ER deficits among individuals with BPD based
on their use of specific ER strategies (i.e., Baer & Sauer, 2011; Chapman et al., 2009;
Chapman et al., 2011; Cheavens et al., 2005; Rosenthal et al., 2005). Nonetheless, many
of these studies have broadly assessed ER difficulties based on habitual use of strategies
routinely considered maladaptive, and findings from experimental designs often fail to
consider how ER use would be maladaptive or adaptive in specific contexts (Schulze et
al., 2011). As such, a more nuanced investigation of the range of ER strategies used
across time and contexts is necessary to better understand and treat the ER difficulties
that characterize individuals with BPD (Tull & Aldao, 2015).
Such an approach is consistent with the construct of ER flexibility, which refers to
one’s ability to vary the use of multiple ER strategies, based on changing environmental
demands, emotions, or goals (e.g., Aldao & Nolen-Hoeksema, 2012; Aldao, et al., 2015;
Sheppes, et al., 2014). Yet to date, there remains conceptual and methodological
uncertainty about how to best think about and measure ER flexibility. Nonetheless, since
the requisite processes presumed to be involved in ER flexibility (i.e., attending, set
shifting, selecting/deploying strategies) appear to involve higher level cognitive skills,
examining the relationship between ER flexibility and EF is a worthy pursuit that might
further our understanding of this nascent construct. In fact, EF has been referred to as the
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gatekeeper for emotion regulation (Gross & Thompson, 2007), and such associations are
particularly relevant among individuals with BPD given the robust body of literature
highlighting significant executive dysfunction within this population (e.g., Dinn, et al.,
2004; Gvirts et al., 2012, Lenzenweger, et al., 2004; Posner et al. 2002; Stevens et al.,
2004).
Thus, by examining ER flexibility using both an experimental paradigm drawing
on previous work (Phase 1) and a daily diary approach (Phase 2) that enabled us to look
at within-person variability, the overall aim of the present study was to determine
associations between ER flexibility, BPD features, and EF. For both phases, we expected
that (1) BPD features would be significantly associated with ER flexibility, such that
individuals with higher BPD features would demonstrate decreased ER flexibility; (2)
greater ER flexibility would be significantly associated with better EF; (3) EF would
mediate the relation between ER flexibility and BPD features.
One of the advances of this study was the development of a novel paradigms to
assess ER flexibility. Although our laboratory-based paradigm drew on past work
examining expressive flexibility (Bonanno et al., 2004; Gupta & Bonanno, 2011;
Westphal et al., 2010), it extended this paradigm by examining the ability to modify ER
strategy use based on instructions to decrease internal experiences of emotions, and by
incorporating conditions intended to modify participants’ goals. Supporting the
effectiveness of the emotional manipulations, this paradigm significantly affected
participant ratings of both positive and negative emotions. Specifically, regardless of
instructional condition, baseline measures of positive and negative emotion ratings
significantly differed from post film ratings across film types. Such findings lend
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credence to the design of the paradigm as consistently and effectively manipulating the
emotional experience of participants.
While there are certainly multiple ways in which ER flexibility could be
conceptualized, our findings support the utility of our paradigm. This approach
operationalized ER flexibility as difference scores between specific strategy use
(Acceptance and Suppression) in response to instructional conditions asking participants
to (a) increase and decrease their emotional experience and (b) engage in an emotional
Avoidant goal (e.g., “count how many times the word “the” is said by a character) and an
emotional Approach goal (e.g., “come up with a way to ask for help for the protagonist”).
We found that participants responded to all three emotion induction types (Anxiety,
Sadness, Disgust) by using significantly greater degrees of ER strategies in the Approach
vs. Avoid Condition. No differences were found for the Increase vs. Decrease condition,
underscoring the importance of using concrete, behavioral goals – as opposed to simply
instructing participants to increase or decrease their emotional experience – to better
capture variability in strategy use. In keeping with theoretical models of ER flexibility
(e.g., Aldao 2015; Bonnano et al., 2004), we also modeled this construct in daily life.
Specifically, we examined ER flexibility as both the degree of specific strategy use over
time as well as how much a person varied around their own mean of strategy use.
Our efforts to operationalize ER flexibility were met with mixed success. We
found significant correlations between our emotion-induction paradigm (both Increase vs.
Decrease and Approach vs. Avoid) and daily diary measures of ER flexibility for
Suppression Flexibility, providing some validity for our ER flexibility construct across
contexts. While we did not find the same correlations for Acceptance Flexibility and
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General Flexibility, it may be that acceptance means different things to different people.
Indeed, one aspect of an accepting approach to emotions, present-centered awareness,
was only associated with lower BPD features and associated problems when participants
reported using a more nonjudgmental stance (Peters, Eisenlohr-Moul, Upton & Baer,
2013). Thus, if participants were using acceptance in diverse ways, referring to awareness
but with and without judgment, this measure may be inconsistently associated with other
measures of emotional wellbeing. Furthermore, it is possible that the meaning of ER
strategy use and flexibility varies across types of stressors. In daily life, we prompted
participants to report the “interaction or event that was most stressful or upsetting,” and it
is plausible that participants provided a range of interpersonal and non-interpersonal
stressors. Since our paradigm did not involve direct interpersonal stressors, differences in
source of emotion inductions between Phase 1 and Phase 2 could account for the lack of
cross-context correlations beyond suppression flexibility. Nonetheless, our approach
seems to be a step in the right direction in terms of establishing lab-based paradigms that
yield data consistent with real-world application.
Our results also provide partial support for an association between BPD and ER
flexibility. While higher BPD was not associated with all measures of self-reported ER
flexibility, BPD features were linked to greater Suppression Flexibility but less
Acceptance and General Flexibility in our laboratory-based paradigm, regardless of
instructional condition. Therefore it is possible that flexibility in this case reflects the
absolute use of and comfort with ER strategies. Indeed, past work has shown that
individuals with BPD yield short-term benefits from using suppression (e.g., Chapman et
al., Dixon-Gordon, et al, 2011), which appears consistent with these data.
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Likewise, in daily life, BPD features were also associated with several indices of
ER. Specifically, we found that BPD features were associated with greater use of
reappraisal, distraction, perseverative cognition, and suppression. These findings run
counter to the notion that BPD is associated with less access to ER strategies (Salsman &
Linehan, 2012). Rather, these findings suggest that BPD is actually associated with a
relatively broad repertoire of ER strategies, in line with findings suggesting that BPD
features in an undergraduate sample were found among a high-ER class of individuals
(Dixon-Gordon, et al., 2014). However, these findings do not necessarily indicate that
individuals with BPD are using the most effective strategies for a given situation.
Furthermore, when considering the flexibility in strategy use (how much a person varied
around their own mean of strategy use), higher BPD features were associated with lower
variability in the use of reappraisal specifically. This finding suggests less ER flexibility
with regard to this particular ER strategy, which is particularly relevant because
reappraisal is generally seen to be an effective strategy. Indeed, this finding holds clinical
implications for cognitive behavioral interventions, which are largely predicated on
helping patients develop skills by generating alternative ways to think about upsetting
events (Campbell-Sills & Barlow, 2007)
Past research on reappraisal in BPD has found that, although individuals with
BPD may be able to implement Reappraisal when asked (Krause-Utz, Walther, Lis,
Schmahl, & Bohus, 2019), they generally find Reappraisal to be an ineffective strategy
(Daros, Rodrigo, Norouzian, Darboh, McRae, & Ruocco, 2018). Complementing these
investigations, our data suggest that individuals with greater BPD traits use this strategy
frequently, but may be less able to modulate the deployment of this strategy. Conversely,
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elevated BPD features was associated with greater flexibility in terms of use of
perseverative cognition. Although counter to our hypothesis, this finding aligns with the
notion that BPD is associated with greater rumination in response to many stressors
(Selby, Fehling, Panza, & Kranzler, 2016).
Taken together, our findings illuminate how differences in the ways in which ER
flexibility is conceptualized and measured can affect associations between dispositional
traits, such as BPD, and ER strategy use. Specifically, when we looked at ER flexibility
as simply the degree of particular strategy use in response to daily stressors, associations
between BPD and strategy use were more compelling (i.e., BPD was significantly
associated with greater use of 4 out of the 6 strategies). However, when we examined ER
flexibility as fluctuation in an individual’s use of a particular strategy across time, the
number of associations was reduced (i.e., BPD was significantly associated with greater
intra-person fluctuation in 2 out of 6 strategies). Interestingly, this pattern did not hold for
Acceptance – whether we examined the degree of Acceptance use or the variability in use
of Acceptance, there were no associations between this strategy and BPD features in
daily life. Again, it is possible that acceptance may be implemented in myriad ways,
potentially muddying our ability to study nonjudgmental emotional awareness in
particular (Peters et al., 2013). Extrapolating from these findings, our data from the
laboratory and daily diary elements of this study suggest that BPD is linked with less
flexible use of traditionally putatively adaptive ER strategies, such as acceptance and
reappraisal, and greater flexibility in use of putatively maladaptive ER strategies, such as
suppression and perseverative cognition.
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Given the executive control processes presumed to be required for ER flexibility
(see Hagger, Wood, Stiff, & Chatzisarantis, 2010, for a review), we expected that EF
would be associated with ER flexibility. In turn, we expected that the association between
BPD and ER flexibility would be mediated by EF deficits. Contrary to these
expectations, however, EF was not directly associated with any measure of ER flexibility
in Phase 1, nor did EF mediate the association between BPD and ER flexibility. These
findings stand in contrast to past work documenting an association between ER and
cognitive performance (Andreotti et al., 2013; McRae, et al., 2012; Schmeichel, et al.,
2008). In our analyses of measures in daily life, however, we found that more BPD
features were associated with greater reported EF dysfunction on a given day, which in
turn were associated with greater overall use of reappraisal, suppression, distraction as
avoidance, shifts in attention, and perseverative thinking. However, when we considered
ER flexibility as the degree to which individuals varied around their own typical use of a
strategy across the 14 days, EF mediated the relationship between BPD and ER flexibility
only for the strategy that involved attentional deployment. Because we measured EF
daily in Phase 2 (and found significant variability across the 14 days), it is possible that
such findings are likely reflecting the well-documented state-dependent nature of EF
deficits in individuals with BPD (LeGris, et al., 2012; Williams et al., 2015).
While our hypothesis that higher BPD individuals would also report greater EF
dysfunction was supported, our findings that these individuals engaged in greater and not
fewer fluctuations in shifting attention was contrary to expectations. However, upon
examining the item (I changed where I was looking or what I was paying attention to
during the interaction), it may be the case that this strategy represents a form of avoiding
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the emotional experience of an upsetting event or interaction. In this case, it would make
sense that greater BPD features, coupled with greater EF dysfunction, would lead to more
variability in the degree to which attention is either intentionally deployed as an effective
ER strategy or utilized as an avoidant coping strategy. As such, understanding
individuals’ goals or functions of strategy use would be a natural next step in examining
these associations but is beyond the scope of present study aims.
Taken together, findings from this study add to the robust body of literature
demonstrating significant associations between increased BPD traits and executive
dysfunction (Fertuck, Lenzenweger, Clarkin, & Hoermann, 2006). Both in our
experimental paradigm as well as daily diary data, the positive correlation between BPD
and difficulties in EF was especially notable. Yet, in considering how EF is related to ER
flexibility, the relationship is less clear. While we found little evidence of such
associations in our online paradigm, our daily diary data suggest that if we think about
ER flexibility as the degree of use of different strategies, greater EF dysfunction is related
to increased use of multiple strategies (i.e., reappraisal, suppression, distraction as
avoidance, shifting attention, perseverative thinking, suppression). These associations
largely drop out when considering ER flexibility as within-person fluctuations in strategy
use over time. Nonetheless, we found evidence that EF mediates the associations between
BPD and ER strategy use, especially those that tax cognitive skills (i.e., reappraisal,
attentional shifting). Such findings are consistent with recent work showing that certain
executive functions, such as emotional updating, influence the effective use of specific
ER strategy use (Pena-Sarrionandia, Mikolajczak, Gross, 2015).
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Finally, our findings contribute to the budding field of ER flexibility research by
attempting to explicitly test the interaction of situational and dispositional factors. In
particular, Kobylinska and Kusev (2019) proposed the need for more research to examine
how personality affects the capacity for ER flexibility, stating “a person needs to be
flexible in his/her use of emotion regulation strategies across situations and knowing
his/her personality characteristics, he/she may be more amenable to some strategies than
others.” Such a claim is particularly relevant to individuals with BPD, given that emotion
dysregulation is a hallmark diagnostic trait. To our knowledge, this study is among the
first to examine the construct of ER flexibility among individuals with BPD.
Although novel, this study was not without limitations. In particular, we relied
largely on self-report data generated by using MTurk. Thus, although one of our key
variables was BPD features, the online nature of data collection and lack of true
diagnostic information precludes us from generalizing our findings to clinical samples of
individuals with BPD. In addition, despite including validity and manipulation checks,
due to the fact that our paradigm and EF measures were administered online, we did not
have the same degree of control and oversight as we would in a true laboratory setting.
Finally, our various ways of conceptualizing ER flexibility are by no means the only way
to think about how to measure this construct. Thus, while we chose approaches that made
theoretical sense given the exploratory nature of study design, it is possible we also
contributed to the lack of conceptual clarity currently surrounding ER flexibility.
Limitations notwithstanding, we believe findings from the present have clinical
and research implications. To start, even in the absence of a true clinical sample of
individuals with BPD, the associations between higher BPD traits and difficulties in EF
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was striking in both our online paradigm and daily diary data. EF also appears to affect
the degree to which individuals report using specific strategies in response to daily
stressors. Interestingly, the only strategy in for which we did not find a significant
association between executive dysfunction and degree of strategy use was Acceptance.
Given the focus DBT places on acceptance as a core emotion regulation strategy, it may
be useful for DBT providers to also consider their patients’ EF abilities when teaching
and helping patients implement this skill in daily life to determine whether difficulty
generalizing the skill is emotion-related (i.e., heightened affect), skill-specific (i.e., lack
of knowledge) or a reflection of underlying EF deficits. Similarly, given that EF does
seem to play a mediating role between BPD and the use of specific ER strategies,
including an assessment of EF as standard clinical practice may be especially important
for this population. In light of the evidence that individuals with BPD do not demonstrate
deficits in their knowledge of ER strategies (i.e., Beblo et al., 2010) it may be that failure
to generalize or deploy effective ER strategies has more to do with underlying EF
difficulties than the simply the result of more intense affective experiences in everyday
life. More research is certainly needed to more clearly disentangle these associations.
Finally, while largely exploratory in our approach to measuring ER flexibility
across contexts, the present study adds to the field of ER research by foregoing the long
held belief that ER strategies are putatively adaptive or maladaptive in favor of the
emerging consensus that the success of ER strategy use depends on complex interactions
among situational and dispositional factors (Kobylinska & Kusev, 2019). Specifically, we
believe that a better understanding of how the traits characteristic of individuals with
BPD, along with an individual’s degree of executive functioning, interact with situational
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contexts to predict the effects of emotion regulation strategy use. Increased knowledge of
this strategy-situation-person approach is imperative for translating the construct of
emotion regulation flexibility from theory to practice.
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Table 1
Participant Characteristics at Baseline
Variables
M
Age
35.69
n
Sex
Female
133
Male
115
Intersex
1
Sexual Orientation
Lesbian/Gay
9
Bisexual
23
Pansexual
3
Asexual
4
Straight
211
Race
Caucasian/White
185
Black/African American
32
Asian/Southeast Asian
12
Hispanic/Latino
13
Native American
3
Multiracial/Other
5
Annual household income
Less than 25,000
56
25,000-50,000
78
50,000-75,000
59
75,000-100,000
57
100,000 or more
0

SD
10.73
%
53.2
46
0.4
3.6
9.2
1.2
1.6
84.4
74
12.8
4.8
5.2
1.2
2
22.4
31.2
23.6
22.8
0
55

Education
High school or less
Some college
College degree
Some graduate school
Graduate/Professional
degree
Ever Received Psychiatric Treatment
Yes
No

29
61
120
7
33

45
205

11.6
24.4
48
2.8
13.2

18
82

56

Table 2a
Manipulation Check of Effect of Emotion Inductions Across Instructional Conditions on Emotion Ratings

Condition
Baseline
Post
Increase
Post
Decrease
Post
Approach
Post
Avoid

Anxiety
Positive
Negative
Ratings
Ratings
M
SD
M
SD
19.99 22.99 14.19 18.44
14.27 20.50 18.57 18.90

Disgust
Positive
Negative
Ratings
Ratings
M
SD
M
SD
23.29 23.70 11.75 16.83
12.51 19.27 23.80 19.53

Sadness
Positive
Negative
Ratings
Ratings
M
SD
M
SD
20.13 22.63 13.46 17.62
9.37
16.95 18.50 17.79

13.53

18.34

13.43

17.68

9.26

17.16

19.48

17.43

10.15

17.10

13.19

15.52

14.08

19.45

16.51

19.14

11.01

18.61

23.46

18.87

8.67

16.52

16.33

17.17

13.90

19.94

15.02

18.26

10.87

18.48

21.59

18.67

9.12

16.27

16.12

17.83
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Table 2b
Manipulation Check of Emotion Regulation Strategy Use Across Conditions and Emotions
Anxiety
Reappraise
Condition
Approach
Avoid
Increase
Decrease
Disgust

M
35.46
18.21
34.74
44.64

SD
31.79
25.28
30.71
31.78

Reappraise
Condition
Approach
Avoid
Increase
Decrease
Sadness

M
34.82
24.08
39.01
42.79

SD
31.58
29.66
31.19
32.41

Reappraise
Condition
Approach
Avoid
Increase
Decrease

M
28.74
22.48
37.53
38.58

SD
29.30
27.04
30.60
29.85

Suppress
M
23.77
32.03
18.46
41.52

SD
28.24
32.51
25.21
32.08

Suppress
M
30.03
39.05
24.51
45.83

SD
31.76
35.27
30.44
32.20

Suppress
M
20.76
39.37
21.61
41.74

SD
24.96
33.27
26.62
31.62

Distract
M
15.42
15.94
14.62
25.58

SD
23.07
25.72
23.06
28.76

Distract
M
17.11
16.19
18.55
31.27

SD
25.56
26.00
27.57
34.22

Distract
M
16.37
16.01
17.38
27.01

SD
23.94
23.23
23.80
29.61

Shift
Attention
M
SD
28.56 31.93
39.54 36.29
29.09 31.58
31.23 32.06
Shift
Attention
M
SD
32.43 32.44
37.10 35.65
32.14 31.60
35.23 32.85
Shift
Attention
M
SD
26.41 29.23
39.67 35.64
26.96 30.01
28.14 29.67
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Perseverate
M
26.77
16.83
33.52
21.99

SD
29.26
24.20
31.15
26.34

Perseverate
M
29.12
19.49
33.22
23.50

SD
30.87
28.87
32.23
28.99

Perseverate
M
29.52
16.49
34.73
20.32

SD
30.59
25.09
30.24
25.12

Accept
M
45.15
31.83
55.01
30.90

SD
33.91
33.74
33.69
31.90

Accept
M
46.60
38.47
55.05
35.41

SD
33.84
37.10
33.29
33.18

Accept
M
51.05
33.32
54.02
32.11

SD
32.33
34.65
33.28
31.73

Table 3
Correlations Among ER Flexibility Variables
Increase vs. Decrease
Condition
Phase 1
FREE
DERS
Phase 2
Level

Accept
Flex
0.002
0.11

Suppress General
Flex
Flex
.155*
0.091

0.012
0.131

Reappraise Suppress Distract

Approach vs. Avoid
Condition
Accept
Flex

Suppress
Flex

General
Flex

0.03
0.049

0.03
0.016

0.048
0.035

Shift

Perseverate

Accept

FREE

0.084

0.055

0.034

0.027

-0.006

.215**

DERS

0.125

.294**

.234**

.279**

.303**

0.103

Shift

Perseverate

Accept

Fluctuation Reappraise Suppress Distract
FREE
DERS

Level

0.143
0.094
0.004
.262**
0.086
0.006
Increase v. Decrease
Accept
Suppress General
Flex
Flex
Flex

-0.009
-0.049
0.08
0.005
0.141
0.132
Approach v. Avoid
Accept
Suppress General
Flex
Flex
Flex

Reappraise

0.012

0.031

0.001

0.087

0.051

0.049

Suppress
Distract
Shift
Perseverate
Accept

0.104
0.104
0.059
0.032
0.036

0.076
0.066
0.036
0.058
0.072

0.022
0.055
0.021
0.006
0.016

0.01
0.062
0.087
0.032
0.006

0.001
0.038
0.052
0.054
0.008

0.016
0.047
0.056
0.041
0.027
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Fluctuation
Reappraise

0.102

0.032

0.17

0.07

0.109

0.071

Suppress
Distract
Shift
Perseverate
Accept

0.012
0.037
0.07
0.027
0.1

.255**
0.123
0.092
0.049
0.146

0.113
0.025
.259**
0.17
0.016

0.03
0.042
0.167
.200*
0.067

0.033
0.061
214*
.223*
0.103

0.023
0.048
0.174
.181*
0.016

Note. Bold numbers indicate statistically significant findings. DERS = difficulties in emotion
regulation scale. FREE = flexible regulation of emotional expressions.
**
Correlation is significant at the .01 level * Correlation is significant at the .05 level
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Table 4a
Measurement Model for Increase vs. Decrease Condition
Unstandardized
Parameter
Estimate
SE
Pattern coefficients
Suppression Flexibility Factor
Suppression Flexibility Anxiety
1
–
Condition
Suppression Flexibility Sadness
0.984
0.125
Condition
Suppression Flexibility Disgust
1.001
0.118
Condition
Acceptance Flexibility Factor
Acceptance Flexibility Anxiety
1
–
Condition
Acceptance Flexibility Sadness
0.907
0.09
Condition
Acceptance Flexibility Disgust
0.868
0.085
Condition
General ER Flexibility Factor
ERF Anxiety Condition
1
–
ERF Sadness Condition
1.02
0.184
ERF Disgust Condition
0.601
0.144
Executive Functioning Factor
BRIEF Global Composite
1
–
Stroop Task
1.387
0.381
Wisconsin Card Sorting Test
1.635
0.522
Residual variances
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p

Standardized
Estimate

–

0.696

<.001

0.623

<.001

0.709

–

0.783

<.001

0.72

<.001

0.708

–
<.001
<.001

0.673
0.639
0.407

–
<.001
0.002

0.283
0.637
0.802

Suppression Flexibility Anxiety
Condition
Suppression Flexibility Sadness
Condition
Suppression Flexibility Disgust
Condition
Acceptance Flexibility Anxiety
Condition
Acceptance Flexibility Sadness
Condition
Acceptance Flexibility Disgust
Condition
ERF Anxiety Condition
ERF Sadness Condition
ERF Disgust Condition
BRIEF Global Composite
Stroop Task
Wisconsin Card Sorting Test

610.144

75.942

0.516

870.604

96.141

0.611

577.233

73.802

0.497

555.267

80.611

0.386

672.592

81.85

0.481

661.717

77.849

0.499

1742.12
303.788
0.547
2175.01
331.742
0.591
2635.37
274.121
0.835
737.614
69.007
0.92
179.948
31.856
0.594
95.161
38.528
0.357
Factor variances
Suppression Flexibility
571.672
104.796
Acceptance Flexibility
882.061
134.789
General ER Flexibility
1444.65
354.517
Executive Functioning
63.993
34.604
Note. BPD = borderline personality disorder features. BRIEF = behavior rating inventory of executive
function. ER = emotion regulation. ERF = emotion regulation flexibility.
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Table 4b
Measurement Model for Approach vs. Avoid Condition
Unstandardized
Parameter
Estimate
SE
Pattern
coefficients
Suppression Flexibility Factor
Suppression Flexibility Anxiety
1
–
Condition
Suppression Flexibility Sadness
0.871
0.285
Condition
Suppression Flexibility Disgust
0.643
0.223
Condition
Acceptance Flexibility Factor
Acceptance Flexibility Anxiety
1
–
Condition
Acceptance Flexibility Sadness
1.078
0.297
Condition
Acceptance Flexibility Disgust
0.97
0.238
Condition
General ER Flexibility Factor
ERF Anxiety Condition
1
–
ERF Sadness Condition
0.362
0.201
ERF Disgust Condition
0.445
0.275
Executive Functioning Factor
BRIEF Global Composite
1
–
Stroop Task
1.447
0.414
Wisconsin Card Sorting Task
1.426
0.422
Residual variances
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p

Standardized
Estimate

–

0.626

0.002

0.503

0.004

0.355

–

0.535

<.001

0.585

<.001

0.551

–
0.072
0.106

0.897
0.274
0.293

–
<.001
0.001

0.296
0.697
0.733

Suppression Flexibility Anxiety
Condition
Suppression Flexibility Sadness
Condition
Suppression Flexibility Disgust
Condition
Acceptance Flexibility Anxiety
Condition
Acceptance Flexibility Sadness
Condition
Acceptance Flexibility Disgust
Condition
ERF Anxiety Condition
ERF Sadness Condition
ERF Disgust Condition
BRIEF Global Composite
Stroop Task
Wisconsin Card Sorting Test

658.503

136.63

0.608

951.624

147.272

0.747

1219.531

142.233

0.874

735.142

102.715

0.714

660.414

112.267

0.658

636.88

102.095

0.697

384.034
807.728
2545.042
284.615
3332.815
401.504
731.143
68.632
155.932
39.697
123.297
37.67
Factor variances
Suppression Flexibility
425.446
145.387
Acceptance Flexibility
294.848
101.773
General ER Flexibility
1578.566
825.396
Executive Functioning
79.465
36.027
Note. BPD = borderline personality disorder features. BRIEF = ER = emotion regulation.
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0.196
0.925
0.914
0.912
0.514
0.463

Table 5
Aim 1 Mediational Structural Equation Model Results
ER Flexibility
Increase vs. Decrease
Operationalization
Unstandardized Estimates
(SE)
BPD à EF (a path)
1.500*** (0.115)
b paths
EF à Accept Flex
.198 (.953)
EF à Suppress Flex
-.214 (.819)
EF à General Flex
-.097 (1.171)
Direct Effects (c’ paths)
BPD à Accept Flex
-.800 (1.453)
BPD à Suppress Flex
-.745 (1.229)
BPD à General Flex
-.222 (1.745)
Indirect Effects (a*b paths)
BPD à EF à Accept Flex
BPD à EF à Suppress Flex
BPD à EF à General Flex
Model c2 (df)
RMSEA
SRMR
CFI

Estimate [95%CI]
.297 [-0.999, 3.999]
-.322 [-4.015, .696]
-.145 [-4.253, 1.483]
171.982*** (56)
0.091
0.077
0.868

Approach vs. Avoid
Unstandardized Estimates
(SE)
1.493*** (.115)
-.033 (0.649)
-.179 (.812)
-.691 (1.616)
-.029 (.971)
.607 (1.209)
1.143 (2.383)
Estimate [95%CI]
-.049 [-1.653, 1.339]
-.268 [-5.777, .580]
-1.031 [-12.154, .529]
148.224***(56)
0.081
0.075
0.785

Note. BPD = borderline personality disorder features. EF = executive functioning. ER = emotion regulation. Confidence
Intervals were generated using 10,000 bias corrected bootstrap samples.
* p <.05, ** p <.01, *** p <.001.
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Figure 1. Emotion regulation (ER) flexibility paradigm.
Note. Instruction blocks were randomized and video clips were randomized and
counterbalanced.

Figure 2. Conceptual SEM model testing EF as mediator between borderline personality
disorder and emotion regulation flexibility for (a) Increase vs. Decrease and (b) Approach
vs. Avoid instructional conditions.
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Figure 3. Conceptual SEM model testing executive functioning as mediator between
borderline personality disorder features and daily emotion regulation flexibility for (a)
mean strategy use and (b) fluctuation in strategy use.
Note. The following strategies were examined separately: reappraisal, suppression,
distraction, attentional shifts, perseverative cognition, and acceptance.
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APPENDIX A
STUDY MEASURES
Online Baseline Questionnaires (Phase 1)
Developed for the present study;
sexual orientation items from Mohr
& Fassinger (2000)

Demographics

Self-Report

Emotion
Dysregulation
Emotion
Regulation
Flexibility

Difficulties in Emotion
Regulation Scale (DERS)
Flexible Regulation of Emotion
Expression (FREE)

(Gratz & Roemer, 2004)

Behavior Rating Inventory of
Executive Function – Adult
(BRIEF–A)
Personality Assessment
Inventory (PAI-BOR)

(Wilson et al., 1996); (Roth, Isquith,
& Gioia, 2005)

Executive
Functioning
BPD features

(Burton & Bonanno, 2015)

(Morey, 1991)

Online Behavioral Tasks (Phase 1)
Emotion
Regulation
Flexibility
Executive
Functioning

ERF Task

(Adapted from Aldao, 2105; in
prep)

Wisconsin Card Sort (WCS)

(Heaton et al., 1993; Millisecond
Software, 2016)
(Stroop, 1935; Millisecond
Software, 2016)

Stroop Color Word Task

Daily Diary (Phase 2)
Daily
Stressful Event/Interaction
Stressor/Emotional Description
Assessment
Executive
Webexec
Functioning
Emotion
ER Flexibility Questions
Regulation
Flexibility goals
and effectiveness

69

Dixon-Gordon et al., in preparation)
(Buchanen et al., 2010)
Developed for the present study

APPENDIX B
VALIDATION AND DEMOGRAPHIC ITEMS
Sometimes I get upset.

0

1

2

3

Occasionally, I talk about people behind their backs.

0

1

2

3

There are some people I don't like.

0

1

2

3

I have never told a lie.

0

1

2

3

I believe that my brain is not working properly.

0

1

2

3

A nuclear war may not be such a bad idea.

0

1

2

3

Indicate the number three if you are reading this.

0

1

2

3

Indicate the number zero if you are reading this?

0

1

2

3

Yes

Are you reading this question?

No

Demographics Form

Age: __________

Sex:
___ Female
___ Male
____ Intersex
____ Another category write in here: _____

Please indicate the degree to which you identify your gender as female or male

0

10

20

20

40

50

70

60

70

80

90

100

Male

Female

Please indicate your sexual orientation:

_____ (1) Lesbian or Gay
_____ (2) Bisexual
_____ (3) Pansexual
_____ (4) Asexual
_____ (4) Straight (Please skip to Marital/Relationship Status)
_____ (5) Other: _____

Use the following rating scale to indicate how open you are about your sexual orientation to
the people listed below. Try to respond to all of the items, but leave items blank if they do
not apply to you.

1 = person definitely does NOT know about your sexual orientation status
2 = person might know about your sexual orientation status, but it is NEVER talked about
3 = person probably knows about your sexual orientation status, but it is NEVER talked about
4 = person probably knows about your sexual orientation status, but it is RARELY talked about
5 = person definitely knows about your sexual orientation status, but it is RARELY talked about
6 = person definitely knows about your sexual orientation status, and it is SOMETIMES talked
about
7 = person definitely knows about your sexual orientation status, and it is OPENLY talked about
0 = not applicable to your situation; there is no such person or group of people in your life
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1. mother

1

2

3

4

2. father
3. siblings (sisters, brothers)
4. extended family/relatives
5. my new straight friends
6. my work peers
7. my work supervisor(s)
8. members of my religious community (e.g
church, temple)
9. leaders of my religious community (e.g
church, temple)
10. strangers, new acquaintances
11. my old heterosexual friends

Marital/Relationship Status:

_____ (1) Single (never married, living alone, divorced, widowed, etc.)
_____ (2) Living with a partner as if married
_____ (3) Married BUT separated
_____ (4) Married

Ethnicity / Race:

___ (1) White/Caucasian

___ (6) Multiracial
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5

6

7

0

___ (2) Black/African American

___ (7) Other:

______________________
___ (3) Asian/Southeast Asian
___ (4) Hispanic /Latino
___ (5) Native American

Education (the highest grade or degree you have completed):
___ (1) None

___ (6) Some College

___ (2) 1st to 8th Grade

___ (7) Technical or Business School

___ (3) Some High School

___ (8) College Graduate

___ (4) High School Graduate

___ (9) Some Graduate School

___ (5) G.E.D.

___ (10) Graduate or Professional

Degree

Total Yearly Family/Household Income (Please check one):

___$0 - 9,999

___$40,000 – 49,999

___$80,000 – 89,999

___$10,000 – 19,999

___$50,000 – 59,999

___$90,000 – 99,999

___$20,000 – 29,999

___$60,000 – 69,999

___$100,000 or more

___$30,000 – 39,999

___$70,000 – 79,999

Current Employment Status
___ (1) unemployed

___ (5) home-maker

___ (2) employed part-time (working 1-30 hours a week)

___ (6) part-time

student
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___ (3) employed full-time (working more than 30 hours a week)

___ (7) retired

___ (4) full-time student

Have you ever received treatment for a psychiatric disorder before? (circle one)
Yes

No
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APPENDIX C
PAI-BOR

INSTRUCTIONS: This questionnaire consists of numbered statements. Read each
statement and decide if it is an accurate statement about you. Mark your answer by
circling the appropriate choice.

Give your own opinion of yourself. Be sure to answer every statement.

False Slightly Mainly Very
True

True

True

1. My mood can shift quite suddenly.
2. My attitude about myself changes a lot.
3. My relationships have been stormy.

0
0
0

1
1
1

2
2
2

3
3
3

4. My moods get quite intense.
5. Sometimes I feel terribly empty inside.

0
0

1
1

2
2

3
3

6. I want to let certain people know how much

0

1

2

3

they’ve
hurt is very steady.
7. My mood
8. I worry a lot about other people leaving me.
me.
9. People once close to me have let me down.
10. I have little control over my anger.

0
0

1
1

2
2

3
3

0
0

1
1

2
2

3
3

11. I often wonder what I should do with my life.

0

1

2

3

12. I rarely feel very lonely.
13. I sometimes do things so impulsively that I get

0
0

1
1

2
2

3
3

intoI’ve
trouble.
14.
always been a pretty happy person.
0
15. I can’t handle separation from those close to me 0

1
1

2
2

3
3

16.
made some real mistakes in the people I’ve
veryI’ve
well.

0

1

2

3

17.
When
I’m upset, I typically do something to
picked
as friends.

0

1

2

3

hurt myself.
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18. I’ve had times when I was so mad I couldn’t do

0

1

2

3

enough
to express
all very
my anger.
19. I don’t
get bored
easily.
20. Once someone is my friend, we stay friends.

0
0

1
1

2
2

3
3

21. I’m too impulsive for my own good.
22. I spend money too easily
23. I’m a reckless person.
24. I’m careful about how I spend my money.

0
0
0
0

1
1
1
1

2
2
2
2

3
3
3
3
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APPENDIX D
DIFFICULTIES IN EMOTION REGULATION SCALE

INSTRUCTIONS: Please indicate how often the following statements apply to you
by writing the appropriate number from the scale below on the line beside each
item:
________________________________________________________________________

1--------------------------2--------------------------3--------------------------4-------------------------5
almost never

sometimes

about half the time

most of the time

almost always
(0-10%)

(11-35%)

(36-65%)

(66-90%)

(91-100%)
_______________________________________________________________________

______ 1) I am clear about my feelings.
______ 2) I pay attention to how I feel.
______ 3) I experience my emotions as overwhelming and out of control.
______ 4) I have no idea how I am feeling.
______ 5) I have difficulty making sense out of my feelings.
______ 6) I am attentive to my feelings.
______ 7) I know exactly how I am feeling.
______ 8) I care about what I am feeling.
______ 9) I am confused about how I feel.
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______ 10) When I’m upset, I acknowledge my emotions.
______ 11) When I’m upset, I become angry with myself for feeling that way.
______ 12) When I’m upset, I become embarrassed for feeling that way.
______ 13) When I’m upset, I have difficulty getting work done.
______ 14) When I’m upset, I become out of control.
______ 15) When I’m upset, I believe that I will remain that way for a long time.
______ 16) When I’m upset, I believe that I’ll end up feeling very depressed.
______ 17) When I’m upset, I believe that my feelings are valid and important.
______ 18) When I’m upset, I have difficulty focusing on other things.
______ 19) When I’m upset, I feel out of control.
______ 20) When I’m upset, I can still get things done.
______ 21) When I’m upset, I feel ashamed with myself for
______ 22) When I’m upset, I know that I can find a way to eventually feel better.
______ 23) When I’m upset, I feel like I am weak.
______ 24) When I’m upset, I feel like I can remain in control of my behaviors.
______ 25) When I’m upset, I feel guilty for feeling that way.
______ 26) When I’m upset, I have difficulty concentrating.
______ 27) When I’m upset, I have difficulty controlling my behaviors.
______ 28) When I’m upset, I believe that there is nothing I can do to make myself feel better.
______ 29) When I’m upset, I become irritated with myself for feeling that way.
______ 30) When I’m upset, I start to feel very bad about myself.
______ 31) When I’m upset, I believe that wallowing in it is all I can do.
______ 32) When I’m upset, I lose control over my behaviors.
______ 33) When I’m upset, I have difficulty thinking about anything else.
______ 34) When I’m upset, I take time to figure out what I’m really feeling.
______ 35) When I’m upset, it takes me a long time to feel better.
______ 36) When I’m upset, my emotions feel overwhelming.
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APPENDIX E
BRIEF–A SELF REPORT

On the following pages is a list of statements. We would like to know if you have had
problems with these behaviors over the past month. Please answer all the items the best
that you can. Please DO NOT SKIP ANY ITEMS. Indicate your response by circling:

N

if the behavior is

Never a problem

S

if the behavior is

Sometimes a problem

O

if the behavior is

Often a problem

During the past month, how often has each of the following behaviors been a
problem?

N = Never

S = Sometimes

O = Often

1. I have angry outbursts

N

S

O

2. I make careless errors when completing tasks

N

S

O

3. I am disorganized

N

S

O

4. I have trouble concentrating on tasks (such as chores, reading,

N

S

O

5. I tap my fingers or bounce my legs

N

S

O

6. I need to be reminded to begin a task even when I am willing

N

S

O

or work)
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7. I have a messy closet

N

S

O

8. I have trouble changing from one activity or task to another

N

S

O

9. I get overwhelmed by large tasks

N

S

O

10. I forget my name

N

S

O

11. I have trouble with jobs or tasks that have more than one step

N

S

O

12. I overreact emotionally

N

S

O

13. I don’t notice when I cause others to feel bad or get mad until

N

S

O

14. I have trouble getting ready for the day

N

S

O

15. I have trouble prioritizing activities

N

S

O

16. I have trouble sitting still

N

S

O

17. I forget what I am doing in the middle of things

N

S

O

18. I don’t check my work for mistakes

N

S

O

19. I have emotional outbursts for little reason

N

S

O

20. I lie around the house a lot

N

S

O

21. I start tasks (such as cooking, projects) without the right

N

S

O

N

S

O

23. I talk at the wrong time

N

S

O

24. I misjudge how difficult or easy tasks will be

N

S

O

25. I have problems getting started on my own

N

S

O

26. I have trouble staying on the same topic when talking

N

S

O

it is too late

materials
22. I have trouble accepting different ways to solve problems
with work, friends, or tasks
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27. I get tired

N

S

O

28. I react more emotionally to situations than my friends

N

S

O

29. I have problems waiting my turn

N

S

O

30. People say that I am are disorganized

N

S

O

31. I lose things (such as keys, money, wallet, homework, etc.)

N

S

O

32. I have trouble thinking of a different way to solve a problem

N

S

O

33. I overreact to small problems

N

S

O

34. I don’t plan ahead for future activities

N

S

O

35. I have a short attention span

N

S

O

36. I make inappropriate sexual comments

N

S

O

37. When people seem upset with me, I don’t understand why

N

S

O

38. I have trouble counting to three

N

S

O

39. I have unrealistic goals

N

S

O

40. I leave the bathroom a mess

N

S

O

41. I make careless mistakes

N

S

O

42. I get emotionally upset easily

N

S

O

43. I make decisions that get me into trouble (legally, financially,

N

S

O

44. I am bothered by having to deal with changes

N

S

O

45. I have difficulty getting excited about things

N

S

O

46. I forget instructions easily

N

S

O

when stuck

socially)
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47. I have good ideas but cannot get them on paper

N

S

O

48. I make mistakes

N

S

O

49. I have trouble getting started on tasks

N

S

O

50. I say things without thinking

N

S

O

51. My anger is intense but ends quickly

N

S

O

52. I have trouble finishing tasks (such as chores, work)

N

S

O

53. I start things at the last minute (such as assignments, chores,

N

S

O

54. I have difficulty finishing a task on my own

N

S

O

55. People say that I am easily distracted

N

S

O

56. I have trouble remembering things, even for a few minutes

N

S

O

57. People say that I am too emotional

N

S

O

58. I rush through things

N

S

O

59. I get annoyed

N

S

O

60. I leave my room or home a mess

N

S

O

61. I get disturbed by unexpected changes in my daily routine

N

S

O

62. I have trouble coming up with ideas for what to do with my

N

S

O

63. I don’t plan ahead for tasks

N

S

O

64. People say that I don’t think before acting

N

S

O

65. I have trouble finding things in my room, closet or desk

N

S

O

66. I have problems organizing activities

N

S

O

tasks)

(such as directions, phone numbers)

free time
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67. After having a problem, I don’t get over it easily

N

S

O

68. I have trouble doing more than one thing at a time

N

S

O

69. My mood changes frequently

N

S

O

70. I don’t think about consequence before doing something

N

S

O

71. I have trouble organizing work

N

S

O

72. I get upset quickly or easily over little things

N

S

O

73. I am impulsive

N

S

O

74. I don’t pick up after myself

N

S

O

75. I have problems completing my work

N

S

O
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APPENDIX F
DESCRIPTION OF DAILY EMOTION AND ER ASSESSMENT

Event Description
INSTRUCTIONS: Please complete the following questions about the interaction or event
that was most stressful or upsetting for you today.
Content of the event or interaction (What happened?):
Emotional Assessment
Please rate the how intense you felt the following emotions after this
interaction/event.

0

1

2

3

4

5

6

not at all

7

8

9

10

extremely

(1) amusement ___

(2) happiness ___

(3) fear ___

(4) nervousness ___

(5) disgust ___
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(6) sadness ___

(7) contentment ___

(8) anger ___

(9) emptiness ___

(10) shame ___

Emotional Regulation Action

In response to the feelings you experienced, to what extent did you use the following
strategies? Check all that apply.
0

1

2

3

4

5

6

not at all

7

8

9

10
extremely

• [Reappraisal] I changed how I thought about the situation, such as thinking it
was not as good or bad as it first seemed.

• [Suppression] I blocked out or suppressed thoughts about the situation.
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• [Distraction as Avoidance] I thought about topics or things completely
unrelated to the situation, such as my plans for the day.

• [Attentional Deployment] I changed where I was looking or what I was
paying attention to during the interaction, such as focusing on a particular object
or looking away.

• [Perseverative Thinking] I repeated certain emotional thoughts.

• [Acceptance] I accepted what I was feeling.

• [Other] _________________________________
Emotion Regulation Flexibility: Effectiveness of Emotion Regulation Actions

1. How effective did you find use of [each strategy endorsed above in response to
stressor]?
0

1

2

3

4

5

6

not effective

7

8

9

10

extremely effective

Emotion Regulation Flexibility: Goals of Emotion Regulation Actions

1. When you used [strategies indicated above] to cope with the stressor today, what
was your goal (i.e., what did you want to have happen)?
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__________________________________________________________________
__________________________________________________________________
2. How important was this goal to you?
0

1

2

3

4

5

6

7

8

not important

9

10

extremely important

3. Please rate the extent to which the following statements were consistent with your
goal:
To feel better

0 1 2 3 4 5
6
7
9 10
not at all
completely consistent with my goal
0 1 2 3 4 5
6
7
9 10
not at all
completely consistent with my goal
0 1 2 3 4 5
6
7
9 10
not at all
completely consistent with my goal
0 1 2 3 4 5
6
7
9 10
not at all
completely consistent with my goal

To get along with others

To accomplish a task

To get something, like reward or
praise

4. How successful were you in achieving your goal?
0

1

2

3

4

5

not at all successful

6

7

8

9

10

extremely successful
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8

8

8

8

APPENDIX G
WEBEXEC
Please rate the extent to which you have problems in the following areas.
1 No
problems
experienced

2 A few
problems
experienced

3 More than
a few
problems
experienced

4 A great
many
problems
experienced

1. Do you find it difficult
to keep your attention on a
particular task?

1

2

3

4

2. Do you find yourself
having problems
concentrating on a task?

1

2

3

4

3. Do you have difficulty
carrying out more than one
task at a time?

1

2

3

4

4. Do you tend to “lose”
your train of thoughts?

1

2

3

4

5. Do you have difficulty
seeing through something
that you have started?

1

2

3

4

6. Do you find yourself
acting on “impulse”?

1

2

3

4
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